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Forest Conservancy in its Popular Aspect. 


Tr has often beon observed that all new truth must first pass’ 


through the crueible of contradiction, doubt and even ridicule, 
before it issues into the realms of scttled eonvietion. 

Alinost overy branch of science in which great discovories 
have been made, has passed through such an ordeal, Franklin was 
almnost perseeuted for his electrical discoveries, Hurvey was long 
ridiculed for maintaining the circulation of the blood ; and it 
would not be difficult to devote several pages in illustration ofa 
host of similar cases. When however the maintenance of old 
error is bound up with the profit or convenience of a Jarge see 
tion of the community, then is the effort to establish the truth, 
and get it acted upon aa truth, indeed difieult. 

Tho truths tanght by Forest Science, unfortuaately for pro- 
gress, are involved in more than usual difficulties in the way of 
their acceptance. 

In the first place, they are hardly evolvable from abstract 
considerations of vegetable physiology, chemistry, or atmos~ 
phorie law, No body has ever realized @ priori from a know- 
lodge of such subjects only, that forests would exoreisa a proser- 
vativo effect on soil, climate and water supply : the fact has 
only slowly worked its way into the convictions of a small sec- 
tion of sovicty, by repoatod observations of the results of forest 
destruction, And as nature sulfers long and tries hard to com> 
bat tho mischief, of course the evil only becomes rampant alter 
along struggle. During the progress of the evil it is not diffi- 
cult to find largo numbers of persons eagerly decluing that 
there is no evil at all. Every one who has read official papers 
in Burmah and other provinees, will call to mind how persistent 
ly some people denied the injury caused by forest fires, ou the 
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ground that the fires always had been (this by the way isa 
most gratuitons asamnption) and that thore were flourishing 
forests notwithstanding, 

It is probable that the progress of knowledge has driven ont 
this idea to a great oxtent in India; but there are here and there 
some few who still argue for forest fires, just asin England some 
eccentric individual ocensionally questions the fact that the 
earth is round, and makes strange bets, abort observing the hull 
anil masts ofa barge approaching from the horizon line of a long 


straight canal, and so forth. 

Just therefore in proportion as the trae facts of the caso are 
elicited by a carefal and lengthened course of comparative ob- 
servation, and cannot be put to the test of a few decisive and 
immediately crucial experiments, so does a conviction of the 
facts slowly establish itself. Nor is this all: it will usually be 
observed that oven after people have ceased to venture openly to 
contradict the established conclusion, they nevertheless nourish 
asilent and half-smothered distrust, which results in their being 
very apathetic, coldly negative, and very easily persuaded to 
inactivity, in regard to the subject. Thus when the project of 
xeboisement of the department of the IIantes Alpes and elsewhere, 
in 1860, first beeaine generally accepted, it was so with a consi- 
derable amount of tacit doubt; so that immediately there was a 
little financial pressure, the expenditure on these works was at 
once reduced or stopped wholly : whereas if there had been a 
thorongh and hearty conviction on the subject inthe public mind, 
such a course would not have been thought of 

But then another and still: greater difficulty presents itself ;— 
there are an immense number of people who are at once totally 
ignorant of the real extent of the mischief done by non-conser- 
vation of forests, and intensely interested (as regards their imme- 
diate interest, beyond which they are unable to look) in doing it. 

It is almost impossible to foree on such people the conviction 
of the truths of forest science, 

It will then bo interesting to observe the effect which tho gene- 
ral ignorance of tho truths of forost economy, or their partial and. 
feeblo recognition, has on both rulers and ruled in this country. 
Both have their prejudices and belief, tacit or expressed, on the 
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subject of forests; both have also their interests or wishes which 
modify thoir action in the matter. 

First as regards the people. 

They are ignorant as we have seen of the practical truths 
established by forest science, the more so as they are blinded by 
a short-sighted idea of their own immediate interest. Al forest 
conservancy is therefore necessarily disliked. 

It is not to be supposed for one moment that the people at 
large aro loss hostile to forest conservancy in Europe, than they 
are in India, 


At is true that in Envope the forest régime is usually attended 
with remarkably rigid restrictions regarding hunting, shootings 
&o,, and those intensify the popular dislike; so that fierce poach- 
ing frays and even attempts on the lilo of officials aro not m= 
known .Itisrarely in India that any great unpopularity attends 
the office of forester in any grade of the service, and attempts at 
forcible resistance have been very rare, The forest officer has this 
advantage that if the restrictions imposed by his rules aro in 
themselves just and not really opprossive, they 


are soon accepted 
pationtly as a part of the “dastur’” or custom of the times, untess 
discontent is fostered, as it occasionally has been, by indiscreet 
official action. 

But then the restriction is never liked at first: Even if it is, 
such an obvious matter as prohibiting barking trees, cutting slabs 
and torches from living pines, removing the “ Jaunus” soil from the 
forest, the restriction is not popular; and hones it is idle to 
sponk of “carrying the people with ns in our efforts to conserve,”” 
such phrases are mero folly. All that in India wo ean hope 
to do ia, froma standpoint of necessarily superior knowledge, to 
ascertain facts, and define our restrictions and the areas within 
which they are enforced, with strict justice, Supposing, for 
instance, a village having 500 head of cattle has beea accus- 
tomed to graze over a vast extent of forest land, without 
restriction. After considering the sort of ground and its graz- 
ing capabilities, and allowing a liberal average per head, the forest 
officor is satisfied that one-third of the original area is sufficient: 
is it to be supposed that the people will appreciate his facts how- 
ever correctly and carefully ascertained ? Not in the least, 
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The fuct of restriction, reasonable ov not, is what the popular 
mind fecls, and this should always bo borne in mind, but rarely 
is, by high officials of all grades, when visiting forest tracts. 
A nunnber of people presont petitions stating with mneh oriental 
lati vy aud the probability of their 
individual and collective extinetion, owing to the pressure of 
the forest rules, ‘Tho high anthovity is filled with a most 
proper fecling of compassion, and as the realities of forest eco- 
nomy havo in many enses penetrated but very slightly to his 


lo of expression their mi 


inner conviction, a goncral order is issued, which embarrasses the 
ontire administration of the district, Yet prudence would suggest 
to ask such quostions as to what villages do the complainants bo= 
long ? Are they poor or wealthy? Aro thoy really so situated with 
regard to the forest that they are dependent in any degreo on it, 


or could they got what they want by the simple trouble of 
going a mile or two further? Have they no common land of their 
own?* Are they respectable people or turbulent in regard to 
disobeying tho forost rule generally ? Tn the absence of such data 
for jndgment the assumption is apt to be made that the forest rules 
(perhaps agreed to anil sanctioned six months before) are too 
harsh, and an immediate, usually indefinite and often imprac= 
ticablo relaxation in favor of “the zemindars,” “the villagers,” 
or some such other general class, is directed. 

And hero T may mention a real cause of wnpopularity of 
forest conservancy : it arises from the fact that the people conti- 
nue to adhere fo theit own notion as to the proprietary right in 
tho forest, while the Goyornment declaration on the subject is, 
and has been for years past, at variance with such notion, 

A good instance of this is afforded by tho condition of the 
Rawulpindi and Iazara forests in the Punjab, 

The boundary of civil isdiction between these districts is a 
purely arbitrary or technical one. ‘The samo tribal population 
extends over the Murree and Kahuta sub-districts in Rawulpindi 
as characterizes the adjoining hills of Hazara. The Khanpur 
forests of the lattor district are not separated by any physical 
division from those in the Pindi district. 


Tn such cases as proved real, why not make a grant «i foreat to be common Iavid 
‘out and oat, at onder it (0 bo kept with elnnps of trees hore and there for grazing 
ground, iusten'l of inflicting an indelinite burden ou the Uoverntaont Ustates ? 
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Yet in ITazara, the State recognized the proprietary right of the 
communities to the forestas awhole, reserving a right to manago 
the estates and to take afixed or fixable share of the proceeds to 
ropay such management, In Rawulpindi, judging from the 
earliest declarations of right in the rules of 1855-58, the State 
asserted its exclusive right to all trees, acknowledging only the 
rights of the people to grazing, firewood and timber for 
their own use, to be granted on application on payment 
of a tax or rate: and a portion of tho fund so realited to 
be paid to the communities (not as any acknowledgment 
of their proprietary right but) “on condition of their eo 
operating with the officers of Government in enforcing the 
rules.” 


‘This stato of things the poople have, notwithstanding 20 years 
of its currency, never recognized. Long ago the payment of the 
share was stopped because the condition was not complied with, 
and the people to this day resent the treatment of occasional 
Urespass on the forest rules for timber, braslwood and other 
produce, as erimes. They consider the forest theirs, in spite of 
the rules to the contrary : they ask how it is that there is one 
law for Hazara, and mother for them ? An enquiry into the real 
pre-annoxation forest history of some provinces would be fraught 
with instruction. 

But besides tho short-sighted self-interest, which prevents 
ignorant populations fram appreciating the necessity for forest 
conservancy, there is another connectod subject to be considered 
namely, that the effects of forest destruction do not always tell 
upon the locality of destruction itself, so much as on the lands 
at a distance: when this is so, you cannot expect the ignorant 
people to care about it, I need only instance tho offect of 
mountain inundations in causing torrents, which do indeed fur- 
row the hill sides into deep ravines and cause landslips, &e., but 
whose worst effects aro seen in the vast masses of debris and 
stones they carry down into tho valleys or plains below, de-ferti- 


lizinglands, destroying roads and bridges, altering the supply of 
water and the steady course of streams, and subjecting the. 
inhabitants miles away to the fear of sudden floods, causing the 
river mouths to be blocked up by ‘bars’ formed of tho detritus 
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carried down, and their navigabilily to be injnrod or des- 
troyed.* 

Tt will take centuries of toaching to diffuse anything like a 
popular acquaintance with, or recognition of, such considerations. 
Tn Rurope indeed one great advantage has been obtained, Forest 
conservaney has been long enough recognized, to enable some 
important work in the way of plantations and restoration of de= 
nuded areas to be carried to complotion, the results of which are 
palpable to the senses, 

It is more than doubtful, whether centuries of civilization in 
Europe have put into the heads of the peasantry anything like 
a real conviction that a portion of the country ought to be unter 
forest, and onght to be continuonsly maintained in that condi- 
tion; but the most ignorant can realize an appeal to the senses: 
they cau fecl the difference of temperature, which a reboised 
tract causes: they cannot help seoing the change whereby what 
was once an occasionally running torrent, bas become a perma- 
nent gentle stream, owing palpably to the process of clothing the 
slopes which surround its source, with foliage, Fortunately thera 
are not wanting in various parts of Europe such oewlar and 
tangible proofs of what forest growth effects. 

In India, we kave not yet reached so far. Tndeed in the 
absence of a practicable forest law, and with the first years of 
our departmental existence spent in unrecorded experiments and 
tentative measures, and Viighted vy that Procrustean poliey, 
which, without deigning to devote a moment’s consideration to 
the varied condition of the different provinces and the different 
stages of forest destruction which characterized thom, demanded 
asurplus revenue for cach; thoreby fixing deep the conviction 
that money making, not forest improvement, is tho forester’s 
road to promotion—with such difficulties, it is hardly to be ex- 
pected that we should have much to show to demonstrate the 
results of forest conservancy. Something indeed we have; we 
‘can show at least in the Central Provinces, the Berars and else- 
where, the benefit of keeping out fire from the forest ; and that is 
not a small thing in a comtry whore the peasantry do not be- 
Heve at all in damage by fire. Here and there too we have forests 


@ Sco Juice Clavé-Etades sur L’Leonomie forvaidze, Paris, 1863, p. B1, 
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to which perfect vest from grazing hws been allowed, and an 
almost perfect natural restoration been the consequence. 

IT may here take oceasion to semark, that when under the 
Jaw of reboisement of 1860, the Alpine districts were taken in 
lan, the forest directors of France wisely ordered that those 
circles of operation should be selected first which would surely 
suecced and were in such positions that their success would bo 
notorious to the neighbourhood, being easily visited; it was con- 
sidered that thus would the public discontent at tho restrictions 
necessary to carty on reboiseinent works be much allayed, and 
people wonld be furced ty adinit the value of results which they: 
saw with their own eyes, 

It has often occurred to us, that we ought to imitate this 
course. The reboisement for instance of a portion of the range 
of hills crossing the Jhelum Railway line in the Punjab, and 
which hundreds and thousands of people would sce, would do 
more good to the cause of forest conservancy, and encourage 
the official mind to be moro courageous and decided in giving 
ite support to forest work, then heaps of tho most conclusive 
reports or the most unquestionably scientific argaments.* 

Gradnally disarming opposition in this way, we slionld ad- 
yanee to the only real method of attracting the pooplo of India 
to forest management, viz. the creation of communal forests 
—forests which would supply the wants of the community and 
wottld in all probability in the course of time put a surplus, not 
into the hands of individuals to be frittered away, but into 
areal common fund for the benefit of the village or township. 

But it is impossible to pursue this subject bere. Wo smust 
hasten to the othor part of the question in hand which relates 
to the effects produced on forest conservancy by the currency 
of certain opinions among the ruling authorities, 

It is not at all probable that the mass of officials in India have 
not heard ut least of tho chief benefits which forest conservaucy 
proposes to confer, and of the terrific evils which forest destruc- 
tion brings about, Such books, as Mr. Marsh’s “Natureas mor 
dified by action of man,” are generally popular ; some few may 


(van wide by fis principle, when drawing 
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have read the work of Surell on Alpine torrents® and more still 
occasional articles on forest subjects in English and French Re- 
views. Tho general toue of feeling regarding forest matters is 
certainly very much altered, from what it was twonty or even 
ten years ago, Many officors then supported the idea that 
forest-fires did no harm; few would be found to do go now. 
Most people admit that all grazing is inimical to the restoration 
of forests, and that camels are worse than goats, goats worse than 
sheop, sheep worse thin buffiloes (in most eases), and cows least 
harmful of all. 

‘Yet this was not so always. The district officers in the Cen- 
tral Provinces did not, and those in Madras (it is. said) do not to 
this day trouble themselves in‘the least to stop forest fires : and 
it is only of late years in the Central Provinces that their real- 
ly intelligent exertions have stopped “ Kumi?” euttivation, 
In Burma district officials ave not yet convinced in all eases that 
this cultivation (there called tonng-yé) is a grand evil, Our 
cattle trespass law, only recently revised, still continues to enforce 
a fixed and ridiculous scale of feos for eattle pounds without 
reference to the forest question, We must still however be pre- 
pared to expect that (as before remarked) long after the open 
expression or maintenance of wrong views has ceased, a sort 
of unexpressed lingering over the old belief and a certain want 
of vigorous conviction resulting in languid action, will remain, 

Just then as in the ease of the populace we found a total 
ignorance of forestal truth, so in the official mind up to the 
highest, we find various degrees of disinclination towards vigor= 
ous conviction: and just as wo find in tho people the progress 
of conviction barred by self-interest, so is it with their rulers, 
Considerations of interest, such as the desire to haye no 
complaints and to havo everything snug and quiet in the dise 
trict, to shew a good revenue sheet by yielding forest produce to 
indiseriminato user in return for a popularly low payment and 
so forth, affoct their capacity for the reception of a sure belief 
in forest economy. 


# Tho matorial of this and many other works on torrente hare been made aecossible 
lish ronder4 by De. Crombin Brown in a work evllad ~ Rebuivermont in race.” 
(IL 8.King und Co., London.) Wo hope to roview this work ere long. 
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The higher officials are naturally affected by the same feclings 
in a more generalized form. ‘The district being expanded into the 
division, and the division into: the provines, the benefits of con- 
tented population, surplus revenue, and the absenee of corny 
vated questions of right remain, aud uf cuusy espand in impor- 
tance with thearea to which they have reference; in other words, 
they multiply almostin geometrical proportion aawe ascend from 
the smaller sphere to the aggregate ;—from district manage- 
mont, to Provjncial Government,—to Imperial Policy. Our pro- 
sent position under theso conditions is the apparent absence of 
any defivito line of policy with regard to Forest, Consorvancy. 
An examination of the higher official uiterances will shew a tone 
‘varying frequently and very naturally, according tothe pressure 
of the particular interest which the reference of the moment 
touches ; but then the tono varies not unfrequently to the extent 
of forgetting or oven contradicting, principles that ought not to 
be cithor forgotten or contradicted, undor the prossure of any 
interests whatever. 

Forest Officers not unfrequently find themselves in the posi- 
tion of people bound hand and foot and told to run, At ono time 
surplus revenue is insisted on.* At another the closing of forests 
and a strictly conservative treatment which in general forosts ia 
incompatible with realization of revenue, is directed. Fearful of 
consequences, Forest Officers prefer positively to disobey tho in- 
structions, departmentally given, to close forests. In a large 
district of the Punjab, the clothing of a kind of brushwood (a 
small species of Zizyphus) locally called “Mallé” is of first 

-atg importance in tegenerating the scantily clothed fuel forests 5 
yet in “rakhs” (as they are called) ordered to be closed for ro~ 
Production, this material was, year after year, allowed ta be cut 
and gold! The officer in charge considered that he could only 
underatand the order for closing so far as to be compatible with 
the order to make revenue. 

‘At another time the absolute dnty of tho forester to show a 
visible improvement in the condition of the Crown Estates 
entrusted to his charge is urged ; butshould he commenco to act 


* fkable, hat no one has vontured ina deals ith the resolution of the Cone 
sorneo of TehdeTh og Financo!Leacema cous that this is ao, renuso the argument 
fare gnaneworablo; if eo, why not acknowledge it and get on theo, 
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upon this, he is told that his instructions must in no wise intor- 
foro with any one; and that a happy population is to be rogarded 
as of far higher consequence than flourishing forests. 

Tho conservation of forests in short is usually agreed to and 
rules proclaimed without difficulty ; but to put those schemes 
into effective operation becomes a matter of the utmost 
difficulty in case any objection is mado in the course of the 
work: and of course objection always will be made (if listened 
t0,) becanso, as already pointed out, ignorant people do not really 
know in the least whether they have got enough or not; all they 
rogard is tha fact that they are restricted to some oxtent by 
conservancy rules, and that they do not liko it. 

Another point here deserves notice. ‘The chief featuro 
of ail Indian administration, especially in districts, divi- 
sions and departments, is its intensely idiosyncratic charac- 
ter. In some respects, and especially in the earlier days 
of settled Governmeut, this feature is one of immense 
valuo; but as surely as it is not gradually supplemented 
(not displaced) by adherence to a dofinite poliey from above, 
(thereby leaving the individual will and ability free to work 
within a prescribed boundary, but not to define that boun- 
dary for itself.) so surely doos it become a danger. In 
forest matters it is so very greatly. Changes in the adminis- 
tration of districts are of course unavoiduble; but each now 
comer has some new view as to how far tho forest regime in his 
district is good either in principle or practico; and be sets to 
work aceordingly, no dofined policy from above restraining him, 
‘We slull not give names, but may allude here to a caso 
of this kind in an important province, whore in ono district 
the forests had just been settled by a most competent and ox- 
perienced settlement officer, where they had been thoroughly 
surveyed and mapped, where rales drawn up after the most 
exhaustive consideration had been sanctioned, and yet where 
the whole administration of those carefully provided for forests 
lias been thrown into absolute confusion, apparently owing 
solely to tho individual viows of one particular officer who 
happened to come, in the course of administrative transfers, 
to the district charge. 
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Leaving however these general observations, we shall proceed 
to notice one very remarkablo effect which has been produced 
on our forest aren, and the principles on which it is treated, by 
the prevalence of certain (mistaken) views in bygone days. 
The illustration relates to the Punjab. In nearly all the early 
settlements, or wherovor in other ways the Governmont right 
to interforo with forest matters came up for determination, one 
prevailing notion will be found to underlie the orders of settle- 
men tand district officials; that notion was that it was practically 
aufficient to assert the right of the state to all standing or grow- 
ing trees: 80 the grazing was to be unrestricted, and everything 
else, provided only the individual standing stock was not 
touched without 2 permit: in a few instances tt seems to have 
struck the officer that reproduction might be uecessary at some 
time, and a clause about closing one-third of the forest (which 
was rarely or never acted on at least effectually) was inserted. 

Now this notion is based on a total disregard for the climatic 
use of forests, and on that radieal misconception that 
the individual trees constitute the forest, instead of the im- 
portant fuet, that 2 forest is one whole, its atmosphere, its trees, 
its undergrowth, and its soil, being component members of 
it. The first consequence of such a notion has been to ostab- 
lish tho selection-method (jardinago) of felling, in its worst 
form, everywhere without respect to its being adapted to 
the locality or not; so that all “aménagements” made have to 
be designed on the principle of conversion of an ill-used forest 
inlo one worked for natural reproduction. 

‘The second consequence has been that, as the standing stock 
has disappoarod by user, or by old age, nothing has replaced 
it, except in somo few places, which happened to be naturally 
protected from the fect and mouths of cattle: in other places 
powerful nature has struggled to send up some vegetation, 
which goats have immediately browsed down into little hard 
mashroom-shaped lumps; then we are told triumphantly by 
the district officer that such and such a place is quite un- 
worthy to be taken over by the forest department, it only pro- 
duces a certain miserable stunted growth, and is of no other 
use but to afford grazing! 
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Let any person examine the curions hills known as the Salt 
range in the Punjab; the benofit to the plain lands bulow, if 
the mountain torrents were stayed and the slopes above the 
cultivation wooded, are simply incalculable. Yet the history 
of those hillsides is that they are doomed. Claimed as 
private property by contesting powerful tribes of Awans and 
others at settlement, the scttlement officer, with a bold 
dash of policy, said “Nos we are not going to havo this 
sort of thing; no one shall havo them: let the tracts be 
marked off, respect the standing treos, and yon shall come 
in to graze as you like: moreover as there is lots of room for 
vibers besides you, we will let ihe public in with thoir flocks, 
provided they pay.” Tho present denuded stato of tho hills is the 
natural and inevitable consequence; moreover tho indiscrimi- 
uate opening of vast areas of grazing ground, and the com- 
parative difficnltics of agriculture, rendered greater and groator 
as forest destruction progressed, fended to establish a pastoral 
rathor than an agricntural regime, the former being of course 
the most detrimental to forest estates, Now that the hideous 
evil has become apparent, wo are immediatoly brought face to 
faco with tho almost insurmountable difficulty of the case. 

If it were merely the climatic conditions (which by forest 
officors are scon to be moro important) of tho Salt rango, 
we shoull despair of making any impression on the higher 
official mind, until further years of writing, local demonstration 
of ineroasing torrents, and dostruction of eulturable lands, slowly 
brought the vivid conviction that we now entertain, But for- 
tunately a largo demand for fuel has arisen, How are we 
to mect it? Tho standing trees, the only deolared right of 
the state, being cut down, the land is uo longer available for 
forest treatment. But reproduction wo must have, and con- 
sequently we aro in a stato of uncertainty, the Government 
urging us to take vigorous action, tho authorities refusing to 
allow grazing to be stopped, and writing about petty questions 
as to who is to give permits to cut pennyworths of brush- 
wood, whito the roal difficulty is not attemptod to be solved. 

The cousequonco of this initial misconception will neces- 
sitato the re-settlement of a large portion of the forost arch 
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in the Punjab bofore any steps ean be taken at all for the 
improvement and reboisement of the tracts. 

Fortunately among tho Pinus longifolia forosts of Kangra, 
it was found possible by agreement with the peuple tw get 
possession of corlain forests; but there the pastoral diffteultios 
were less, and in all probability the climatic influence of the 
forest much less, than on the higher ranges. 

But while this peculiar notion of declaring only tho standing 
trees tho property of Government, may be confined to tho 
Punjab, a conception of far wider extent has grown up in this 
shapo that all forests shonld be classified unto “ Roserved”” 
and “Unreserved” forest. On this principle it wns the duty 
of tho forest department to select the very best forests and keep 
thom as reserves free of all rights, &c., if possible; the rest 
was then designed to go cither into one general class or into two 
somewhat similiar classes. If one, it is generally called a “ district 
forest,” which means forest that is given up to the villagers 
to do what they like with, subject to some very general 
yestrictions, and which however in somo places (j.., Central 
Provinces) are not altogether inefficient, When thero aro 
two classes, we havo (1) “ unreserved’? and (2) “shfmilat,” or 
guzara Iand; in which caso tho “unreserved” means a class of 
forest which is open to the exercise of rights, but still is 
to somo extent under rules, and the State derives revenue 
for grazing, minor produes, and sales of timber and fuel. ‘The 
“ shimilat, guzara land” or “village forest,” means land given 
over to the communities to do what they like with, partition 
and clearing for cultivation even, being not disallowed.* 

Now to a certain oxtent this division is perfectly just. It is 
quite right that wo should obtain complete control over a 
portion of the forest rather than an incomplete control over 
the whole. It is quite right that as regards the production 
of timber, fuel, or any other commodity specifically, 
such as rubber, lac, bark, &¢., &¢, we should be able to 
take the produce from compact and fully productive 
areas, rather than glean them from an enormons extent of 


* Tho evil of tis has just been recognized in certain of the foreats of Rawslpindes 
District in the Panjab, 
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sparsely productive land. Tt is also desirable for tho comfort of 
people that the obnoxions regulations should be confinod to as 
small a space as possible : but here the correctness of tha notion 
stops. If it were known with any thing like reliable accuracy, 
what are the requirements (1) of internal consumption, (2) of 
trade and external consumption, (3) of the climate as regarda 
the proservation of the water supply, suppression of torrents, land 
slips avalanches, &., and if it were kuown that tho “reserved” 
area alone was sufficient for the actual and prospective wants of 
tho country :*it would then be a matter of course that the whole 
of the balance of forest Innd might be cleared off, But these 
facts are not ascertained yet; nevertheless the officials scom 
to regard the classification of forests effected as something final, 
instead of tentative. They look with satisfaction on the idea 
that there is a large area of unreserve, and are not aware, 
that the system of unreserve management is not one calculated 
to maintain the forest as auch, but only to rctard the process of 
destruction in thore lands; the destruction nevertheless is gra- 
dually (and not always very gradually) going on. When shall wo 
wake up to this fact, and commence to ascertain the statistical 
data necessary ? 

‘Whenever a demarcation of forest is attempted, it is invarin- 
bly assumed that tho interest of the grazing population directly 
affeeted hy the forest rogime is of greater importance than tho 
forest interest. Such sentences as the following may frequently 
bo rend: “A happy and contented people is better than flourish- 
ing forests.” That means that the content of the peoplo 
locally affected, is better than a good state of forest. But if 
authorities really believed that the maintenance of a proper 
balance between forest land and eulturable and pasture land was 
an essential economic truth, they would see that the propasition 
would be converted into this—* the content of people locally 
affected by forest reservation, is better than the welfare of the 
whole population whose condition is affected by the maintenance 
of the forest, whose land is saved for being croded and dissected 
by ravines, whoso water supply in streams is seenred, whose 


® Assuming, of course, that the reserved area was maintained in a condition of 
eontinuous und oven increasing prorductivonoss. 
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public roads and bridges are saved from being carried away by 
impetuons torrents coming down from denuded hillsides and. 
so forth”—which is absurd. When there is a tendency to 
the pastoral regime in hills which ought to he woaded, tho 
action of authority ought directly to discourage it or to divide 
the hill into such sections as would secure the forest interest 
first. 

Instead of this we always assume the necessity of grazing 
and give up to forest whatever is loft, Why should the pastoral 
interest be the first? Tho answer simply is, because the popniar 
mind does not bolieve in or recognize, the value of forest in hills 
as benefitting the whole country below; therefore the immediato 
tangible interest of a small section of the community is proferred 
to the larger and unrealized interest. 

Nature has laid down distribution of land for ua which we 
would do well to atudy. 

‘The mountains are clothed with wood: the tops above tree 
vegetation being open to grazing for the summer months: below 
that shonld follow bolts of forest taking in the sources of supply 
of streams and nullahs. Below that again, we may have 
grazing and cultivation, ‘Then como the lowor hills to be occupied 
with sal forest, mixed forest, or Pinus longifolia forost according 
to the climatic position, and then wo have culturable valleys 
and plains through which forests and grazing land have to bo 
distributed chiefly according to local and export demands and 
less for climatic considerations: for in India (speaking very 
generally) forests in the plains have little more climatic effect 
than cultivation. OF course I do not go into such detail as 
to consider the dosirability of planting islands in rivers, 
embankmonts, and so forth, I speak only of tho broad. distri~ 
bution of land, which nature points out. 

I do not also allude to any of the doubtful or unknown 
effects of forost, such as the inerease of rainfall, bnt simply tn 
those wellknown, and ascertained as surely as any scientific 
facts on earth ;—the preservation of the soil on hills, the preven- 
tion of torrents, the regulation of the course of rivers, the 
preservation of a steady water-supply. Look at our Panjab 
lands with abandoned cultivation aud beds of log dried up 
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streams, traceable to the ontor Himalayan ridges; look at our 
great roads to Simla and elsowhere, the thousands spent annu- 
ally on repairs on account of torrents which wash away tho 
bridges, and landslips which destroy the roadway! Or look at 
the same thing even under the tropical verdure of the Eastern 
Himalaya below Darjecling. 

‘Yet all this is duo to neglect of forests eptinging from unbe~ 
lief in, or popular mistaken notions regarding, the natural place 
and use of forests, 

I cannot here touch on the subject of agriculture, but the 
lovo of intorsporsing the forest with tracts either temporarily 
cleared for cultivation, or patches permanently hronght under 
pick and plough, is duo to the invoterate habit of the people 
preferring to get a small produce off an extended area of culti- 
vation, than, by a system of farming, manuring and rotation 
of crops, to make a compact area yield tho same or a larger 
return, 

But onr officials think it dreadful to put a stop to cultivation 
of hill tracts: whereas their steady action in the other direction 
would compel peuple gradually to the ‘right action 5 this would 
then affect the aren capable of yielding grass and fodder for 
cattle and so lesson the demand for grazing land in the forests. 
Is it premature then to collect statistics? Wo have a census of 
population ; let us collect data of consumption of timber, small 
building wood, fuel, and brush wood per houso; lot us ascertain 
the number of cattle, the grass yield of our wasto land and 
grazing grounds, and tho quantity of land really needed for the 
yield of such grazing. Wo aro allowing hill lands to be burned 
and cleared for cultivation without any one examining to seo 
whether the land lies at a suitable angle of slope, or whether 
its clearance on other grounds is wise. In short, at presont we 
are working with our “Reserve” and “ Unreserve” in almost 
Cimerian darkness, 

B. H. B. P, 
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The Forests and Flora of the Bilairis. 
By Lievr.-Cor. Beopome, 
Conservator of Forests, Madras. 

‘Tnw Nilgivi mountaing, rising to upwards of 8,000 feot and 
having « rainfall of less than 40 inches on some of the dricst 
parts of tho eastern side, and 300 inches on the moistest parts 
of the westorn slopes, possoas, as might be oxpected, a very va- 
vied and interesting flora exceedingly numerous in gouera and 
species. With the exception of the denso evergreen moist forests 
on the western slopes, the whole area has been well explored by 
Botanists, nnd il is probable that there are no plants now botani~ 
cally unknown on the platoau and tho decidaons forests of the 
slopes; but this cannot be said of the heavy moist forests of tha 
wostorn slopes; they are of immense extent, very diffienlt to get 
‘at and very feverish at the lower elevations, and as there are no 
habitations, inhabitants or supplies of any sort the visits of Bo- 
tanists, who have often been attracted to them, have beon geno~ 
rally of a flying nature. The trees in those tracts attain an im~ 
menso size, 200 to 250 feet in height, and it is of course no easy 
matter to obtain their flowers, and there can be no doubt that 
thore are still a good many undescribed species awaiting tho 
Botanist ; some flower in the cold season, some in the hot sea- 
‘son and somo in the rains, some fow are in Hower all the year 
round, but it is believed that the majority flower between Fe- 
bruary and the middlo of May, which is the most unhealthy time 
of the year. The shrubs, creepers and herbaceous plants in these 
tracts are pretiy wellknown, but a carofal search at any 
season of the year would undoubtedly be rewarded by some 
novelties. 

Botanically we may divide these hills into 4 tracts, ench hay- 
ing its own flora, vory few species of which encroach upow the 
other tracts. 

1.—The Deciduous Forests of the Slopes. 


‘Those aro of much the same charactor as the dry forests of the 
lesser hills and plains of the Presidency ; the treos aro all moro 
or less deciduons in the dry months of January, February, and 
March, but ihe forests are never entirely bare, like the woods 
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and forests in Europe in the winter. Many trees, such as the 
Erythrinas, Butca frondosa, tho 3 Dalbergias, Scbleichora, 
Bignonia xylocarpa, Odina Wodier, Terminalia beleriea and 
others burst into flower in February, and leaf themselves rapidly 
afterwards, before many other trees have finished shedding 
their leaves, but still theso tracis have a very forlorn appear- 
ance at this season and fire often sweeps through them greatly 
to the disgust of the forester. In theso tracts a very great pro- 
portion of the tropical trees of the presidency aro to be met with, 
and about the lowost portions very many of the tropical shrubs 
and weeds, which do not belong ai all to our Alpino flora, 
such as the weeds amongsé Capparids, the small milk worts 
(Polygalas), the herbs and shrubs of Malvacece, tho Grewins and 
herbs of Tiliacew, Zizyphus several species, Vitis many species, 
Cardiospermum, Leguminous weeds and herbs, most of tho Cu- 
enrbitacee, many of the Composit, Convolvulacem, Serophula~ 
riacew, Amarantacece, Commelynacece, and a large proportion 
of the sedges and grasses, 
‘Tho trees most chaructoristic of those tracts are the fol- 

lowing — 

Dillenia pentagyna. 

Cochlospermum gossypium. 

Kydia calycina. 

Bombax Malabariewn, 

Sterculia fortida, 

Eviolna Hookeriana, 

Boawellia serrata, 

Garuga pinnata, 

Cedrela Toona, 

Chloroxylon swictonia, 

Elcodendron glaucum. 

Schleichera trijuga. 

Buchanania latifolia. 

Mundulea suberosa. 

Butea frondosa, 

Dalbergia latifolia and paniculata. 

Pteroearpus marsupium, 

Hardwickia binata. 
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Xylia dolabriformis. 

Aeacin many species. 

Albizzia odorstissima and amara, 

Terminalia tomentosa, paniculata, beleviea and elte- 

bula. 

Anogeissus latifolins. 

Caroya arborea, 

Lagerstroomia microcarpa and reginw, 

Adina cordifolia. 

Stephegyne parvifatia, 

Bignonia xyloearpa, 

Pectons, grandis, 

Gmelina arborea, 

Phyllanthus emblica. 

Sponia Wightii, 

Bambusa arundinacea. 

Dendrocalamus steictus, jBamtoos 

‘hese tracts yield many of the most valuable timbers of the 
* Prosideney, of which tho following may be anid to be tho most 
important :— 

Cedrola Toona (White Cedar.) 

Chloroxylon Swietonia (the Satin-wood.) 

Schleichora trijuga (Puva.) 

Dalborgia latifolia (the Black-wood or Roso-wood.) 

Pterocarpus marsupium (Vengay.) 

Hardwickia binata (Acha.) 

Xylia dolabriformis (Ieul.) 

Albizzia odoratissima (Karangalli.) 

Terminalia tomentosa (Matti.) 

Lageratramin microcarpa (Ventek.) 

‘Tectona grandis (Teak.) 

Gmelina arborea, 

Phyllanthus embliea (Nelli.) 

Santalum album (Sandal-wood.) 


2—-The Moist vergreen Forests of the Slopes. 
These are grandest on the western slopes and between 3,000 
and 4,000 feet clevation, where the trees often attain 200 and 
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250 feot in height; they aro all evergreen and the great varioty 
of foliage and color render them exceedingly beautiful, somo of 
the yonng leaves coming ont pave white, others a bright erim= 
son, others all possible tints of brown, yellow, red and green. 
‘Theso tracts are exceedingly moist from the first showers in 
Mareh till the end of December, and during that season abound 
with leeches. The trees are often covered with epiphytic or. 
chids, ferns, mosses, balsams, and there is a glorious profusion of 
rattans, tree ferns, climbing ferns, and fine creepers, but what 
may be said to be most characteristin of these forests is the 
genus Strobilanthes (Acanthacex), large shrubs which form the 
principal underwood and of which 29 species aro found on theso 
hills Somo of these flower evory yenx, others however only after 
a growth of 6 or 7 years, whon they die down and renew thems 
selves from soed; they almost all have showy flowers, and many 
are very beautiful. ‘The 2 palms Caryotaurens and Arenga 
‘Wightii are very conspicuous in these tracts, also several specios 
of rattan, (Calamus), and 2 very fine reed-bamboos, Oxytenan+ 
thera Thwaitesii (Munro) and Teinostachyum Wightii (a very 
handsome broad-leaved species described by Munro as a Bam~ 
busa from specimens only in leaf.) Fernsare in great profusion 
including several tree ferns, amongst which the Alsophila crinita 
(not yet introduced into English hot-houses) is unmatched in 
any country ; very beautiful Sonerilas and Balsama are also in 
profusion.. Guttifer, Rubiacesand Euphorbiaceas are the orders 
perhaps most copionsly represented (next to Acanthacec) tho 
first by trees, the 2 latter by shrubs and trees, 

Above 4,000 feot those forests begin to decrease in size, and 
towards tho plateau they gradually pass into whut will be treated 
ofas the sholas, 

‘The following is a list of the trees most characteristic of these 
forests :— 

Polyalthia coffeoides, 

Garcinia cambogia and Morella, 
Calophyllun tomentosnm, 

Meena speciosa and Coromandelina. 
Porcilonenron Indicum. 
Dipterocarpus turbinatus ? 
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Flopea parviflora and Malabarica, 
‘Vateria Indica. 

Callenia execton. 

Leptonyehia moaccurotdes. 
Chickrassia tabularis, 

Canarium stricta. 

Aglaia Roxburghiana. 

Beddomea Indica and simplicifolia, 


Gomphandra axillaris and polymorpha. 
Enonymns Indicus and angulatus, 
Sophopetalum Wightianum. 

Harpullia enpanoides. 
‘Acrocarpus fraxinifolius, 
Humboldtia Branonis and Vahliana, 
Snprosma fragrans, Wightii and glomorata, 
Basia elliptica, 

Pajanclia Rheodii. 

Myristica laurifolia and corlicosa. 
‘Alsceodaphne semicarpifolia. 
‘Actinodaphne ealicina. 
Cryptocarya Wightiana, 
Actephila execlea. 

Sarcoclinium longifolinm, 
Agrostistachys Indica, 
Baceaurea sapida, 

Ostodes Zeyliniea. 
Cephalocroton Indieum. 
Bischoftia Javaniea, 

Hemieyelia venusta. 

“Artoearpus hirsutus. 

Gironniera reticulata, 

Laportea erenulata, 

The timbers as a rule aro not of such good quality as those in 
thedeciduons forests, but thero are valuable timbers of which the 
following are the chief :— 

Calophyllum tomentosum (Poon spar.) 
Mesua 2 species (Iron-wood.) 
Hopea parviflora, (Kiral boghi.) 
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Hopea Malabarica, (Kirat boghi.) 
Chickrassia tabularis (Chittagong wood.) 
Acrocarpus fraxinifolius (Red Cedar, or Shingle Tree.) 
Diospyros Ebenum (Hbony.) 
Artocarpus hirsutus (Angelli or Ayni.) + 

“ — Gironniera reticulata (Kho mangee.) 


‘Theso moist forests never reach quite down to the plains any 
where round the Nilgiris, though thoy do so in parts of South 
Canara, Coorg and Travancore; thoy always give way, at 1,000 
or more feet from the base, to deciduous forest or tracts com - 
posed of nothing but reed-bamboos (Teinostachyum Wightii,) 


3.—The Sholas a» Woods of the Plateau. 


‘Those are very similar in character to the moist evergreen 
forests of the slopes, but being at a higher elevation, the troes are 
of diffrent genera and species, and their growth is much smaller, 
80 fet being much beyond the averago height ; they are all ever- 
green, and the'tints, from the new growth at certain seasons, very 
boautifal. 

Myrtaceco, Lauracese nnd Styracom aro the orders most repre- 
sented by trocs, and the undergrowth is chiefly composed of 
Rubiaceous shrubs and Strobilanthes (Acanthacew.) 

The following are the principal trees growing in theso 
sholas <— 

Michelin Nilagirica. 

Hydnocarpus alpina. 

Gordonia obtusa. 

Elcocarpus oblongus-taberculatus and ferrugineus, 
Melicope Indiea. 

Heynea trijuga. 

Gomphandra axillaris, 

Apodytes Benthamiana, 

Tlex Wightiana and denticulats. 
Fnonymous erenulatus, 

Microtropis ramiflora and densiflora. 
Turpinia pomifera, 

Meliosma Armoltiana and pungons. 
Photinea Notoniana and Lindleyana. 
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Engenia, many species. 
Pentapanax Leschenaultii. 
Polyscins acuminata, 
Heptapleurum rucomosum, rostratim, oboyatum and 
venulosum, 
‘Vibuenni punctatum, evabescens, hiebanthum and 
cotiacoum, 
Vaccinium Leschenaultii and Neilgherrense, 
Sapota elenginides. 
Symplocos, many species, 
Tastosiphon eriocephalus. 
Machilus macrantha. 
Phebe Wightii. 
Cinnamomum Zeylanicum var Wightii. 
Tetranthera Wightiana. 
Litsoea Zeylanica. 
Glochidion, several species. 
‘The timbers are of much less valne than in either of the other 
tracts; the following aro those chiefly in use :— 
Hydnocarprs alpina, 
Gordonia obtusa, 
Tornsiteemin Japonica. 
Elmocarpus oblongus. 
Tex Wightiana. 
Eugenia several species. 
Enonymns erenulatus. 

Ferns and mosses abound amongst the former. Alsophila 
Jatebrosa, a tree forn, is abundant. Orchids are vory poorly re~ 
presented. ‘There is one species of reed bamboo (Arundinavia 
Wightiana) and soma shrubby Balsams and Begonias, and the 
following herbaceous plants may be enumerated as very charace 


teristic :— 
Desmodium strangulatum. 
Crotalaria barbata, 
» — fragaria, Indica and clatior. 
Sonerila speciosa. 
Hydrocotyle Javanica, 


Sanicula Europea 


QL 
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Senecio corymbosus. 
Chrysogonum hoterophyllun, 

$5 Halenia Perattetti. 
Pogostemon rotundatus, 

i speciosns 
Gerardinin Leschenanl 
Elatosiema diversifolia, 

oy — seasile. 


Pilea Wigh 


Chamabainia cuspidata, 


4—The Grass Land of the Platean,’ 


This is covored with many coarso species of grass, which are 
quite burnt up with the frost and sun in December and 
Jannary 5 after the first showers in March the growth is very 


rapid and nnmerous herbs 


ws plants spring up, ‘Che fullow= 


ing are the most characteristic herbaceous plants = 


Anemone rivalis. 
Ttanumeulus reniformis. 
» —— diffasus, 
» — Wallichianus, 
Viola serpens. 
Linpations Beddomoi. 
» — Chinensis, 
» _ inconspiewa. 
» tomentosa, 
Crotalaria formosa, 
Indigofera pedicellata, 
Flomingia procumbens. 
Potentilla Kieiniana, 


» — Leschenaultiana, 


y» — supina, 
Drosera Burmanai, 

» Indica, 

» Tunata, 
Sonerila grandiflora, 
Pimpinella Leschenaultii, 


Heraclenm rigens. 
Anaphalis, several species, 
Gnaphalium hypoteueum, 

»» —-mareeseens. 
Senceio several species. 
Gentinna pedicellat: 
Ophelia corymbosa. 

» minor. 
Micromeria biflora. 
Prunella vulgaris, 
Pedicularis Perottetii. 

» — eylaniea, 
Satyrium Nepalense, 

» — Wightianun 
Habenaria, many spocios. 
Lilium Watlichianam, 

» — Neilgherrense, 
Ptoris aquilina, 
Gleichenia dichotoma, 
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Trees are only here and there loosely scattered about those 
tracts; these consist chiefly of Rhododendron arboreum, Salix 
tetrasperma, Celtis serotina, Pittosporum 2 species, Dodonaea 
viaeasa and Wendlandia Notoniana, 

The following are the most characteristic shrubs :— 


Berboris Nepalensis, 

» — Aristata, 
Hypericum Mysorenso. 

»  Hookerianum, 
Eurya Japonicr. 
Indigofera pulchella. 
Desmodium rufescens. 
Atylosia Candollei, 
Sophora Glauen, 

Cassia Timoriensis, 

yy tomentosa, 
Rubus lasiocarpus. 

» flavus. 

yy TRgOSUS. 

Tosa Leschenaultiana, 
Cotoneastor buxifolia, 
Rhodomyrtus tomentosa. 
Osbeckin Gardneriana. 


Osbeckia Wightiana. 
Hedyotis Lawsonie, 
» — stylosa, 


» 

» — Fruticosa, 

» — prnitiosa, 
Tobelin excelsa, 
Gualtheria frngrantissima. 
Ligustrum Perottetii, 
y»—robustum. 
Jasminum revolutum. 
Clerodondron serratum, 
Loneas, several spocies. 
Eloagnns latifolia. 
Strobilunthes sossilis, 
sossiloidos. 
kunthianus, 


” 
” 


‘Tho latter plant is often grogarions and covers soveral acres 
in extent, and when out in flower is ono shect of blue, anid some 
people say that it ia from this that the Nilgivis or Bluo Hills 
derived their name. 

Vhe following may bo enumerated 28 the most beautiful 
plants found on these hille :— 

Fagran Coromandelina (slopes). 

Rhododendron arboream (platean). 

Ceropegia Deeaisneana (Sispara ghit). 

» __ clogans (Coonoor.) 

Exacum Perottetii (Coonoor). 

Giginetin peduaculata (northern slopes). 

Impaticns acnutis } (sian lit) 
sivalis 


» 
D 
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Tinpatiens Denisonii }sispara ghat. 
» — derdonias 


y  Maculata (Pycarab.) 

» latifolia } 

» — fruticosa (Kotagherry and Coonoor.) 
Vigna Wightii (northern slopes). 

Bauhinia Benthamii (Sispara ghit, foot). 
Osbeckia Gardneriana 

» — Wightiana } (plateau. 
Sonorila grandiflora (Avalanche). 

3» * speciosa (Ootacamund). 

» elegans 4, 

» versicolor Fesinen ght.) 

»  axilliaris 
Passiflora Leschenaultii (Coonoor). 
Panetta siphouantha? (Sispara ghat). 
Saprosina fragraus 
Iamiltonia suaveolens (Kelintiy hat). 
Vaccinium Leschenaultii (plateau). 

» _ Neilgherrenso 
Lysimachia Japonica 
Symplocos pulebra (Sispara ghan. 

Jasminum revolutum (plateau). 

Alstonia Vencuata (Coonoor ghit.) 

Beaumatia Jerdoniana (northern slopes.) 

Hoya pauciflora (Sispara ghat). 

Boncorosia diffusa (foot of hills southern side.) 

a Umbellata ” 

Porana racemosa (western slopes.) 
Rivea tilicofolia 
Tpomea eampanulata 
Argyreia splendens 
3» speciosa 
Ipomea campanulata 
» _ vitifolia 
Solanum ferox (northern slopos). 
yy Wightii (Coonoor). 
"Poronia Asiatica (Sispara ghat). 


” 


forester slopes.) 


\ (southern slopes.) 


(foot of hills, western slopes.) 
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Podicularis Porottetii (Sispara), 
Aischynanthus Zeylanica (Sispara ghat). 
Klugia notoniana (Goonoor Ghat). 
Pajanclia Rhoedii (western slopes.) 
Thunbergia Hawteynenna (Kotaghorry). 
Mysorensi 
7 Wightiana } (western slopes.) 


Strobilanthes gosaypinus (Sispara). 


% luridus (Neddwatem). 

i tristis (Sispara ghia). 

‘ sexennis (Ootacamund),’ 

is pulcherrimus (Neddivatam). 
> paniculatus (western slopes). 


violacens (Sispara). 
Barloxia involuerate (Coonoor ghit). 
Hedychium coronarium (western slopes). 
Alpinia Rheedii. 
‘Musa ornata. 
Gloriosa superba (southern slopes). 
Lilium Wallichianum, 

% var Neilgherrense. 

All the shore are woll worthy of introduction into gardens 
and hot houses. 

Tho orchids are very poor compared to thoso of tho Hima~ 
layas and Birma, but tho following are the best and well worthy 
of cultivation. 

Dendrobium aqueum (western slopes.) 
Coclogyne all the species (plateau). 
Arundina bambusifolia (western slopes). 
Tpsia Malabarien. 
Cyrtoptera flava 
or fasea. 
Kanda spathulata 
a Hesbutgil \ (northern slopes.) 
Brides Wightiana (western slopes.) 
» _ Lindleyana (Kartary and Coonoor). 
Calanthe Masuca (plateau in shades). 
Platanthera Susanne (northern slopes). 


} (western slopes.) 
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176 Ferns have boon detected on these hills, and probably 
others as yet only known from other districts will yet bo dis- 
covered on the wostorn slopes. ‘Two of theso Ferns, Lastrea 
seulvosa and ferruiginea, aro, it is believed, not found elsowhoro. 


On the Smpregnation of Cinnber.* 
By Dn. Waren. 


‘Tisaen consists of fibre and sap. The former is an organic 
combination of Carbon, Iydrogenand Oxygen. The latter is a 
mixture of water and colouring matter, fats, ethereal oils, resins, 
tannin, gum, mneus, starch, sugar, organic and inorganic salts, 
and albuminous substances. 

Timber is liable to destruction by insects and by decomposi- 
tion. ‘The decomposition of the sap commences first and the sap 
communicates the decomposition to the fibre. The fibre itself is 
however not free from tho liability to decomposition. In damp 
air chemically pure fibre deeomposos. When linen or cotton cloth 
is bloachod, the colouring substances are first oxidised with a 
small amount of the fibro, which is the same fibre as that of wood. 
After the colouring mattor has been destroyed and nothing is left 
but the pure fibre, the latter commences to decompose, and unless 
the bleaching process wero stopped the cloth would be wholly 
yninod. Hemp fibro is nearly pure and yet hempen ropes have to 
bo protected against wet by moans of tar. ‘Thus it is clear from 
these examples that, even supposing the sap to have been re~ 
movod or rendered harmless, the woody fibro itself if not pro- 
tected is still liable to decomposition, alihough of course in a 
much smaller degree than when full of decomposing sap. 

Damp with simultancons access of air is most injurious to the 
wood as it promotes decomposition. 

Precautions are taken when folling the timber that it shonld 
contain as little sap as possible, In parts of Europe timber is 
felled in wintor and the trees are allowed to lie for some time 
with the branches and leaves on them,so that tho budding which 
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takes plaee tho following spring will exhaust the fluid remaining 
in tho stem. For a similar purpose peeling off the bark of the 
living tree some time before felling has been recommended. 

Alter the timber has been felled it has to be seasoned. Dar- 
ing the seasoning process some substances contained in the wood 
not only lose their water, bat also in a gront monsure their 
hygrorcopie property. If after once having been dried or sea- 
soned the wood becomes wot again it dries much sooner. Wood 
has also boon seasoned by artificial heat. This process is some- 
times very useful, but it requires caro; otherwiso the wood will 
erack and eplit. @ hy artificial heat has hoen adopt- 
ed in connection with impregnation. Wood is not only miceha- 
nically injured, bat actually deeomposed at a temperature of 300°, 

Tf after soasoning the wood is protected from moistnre it will 
of course remain unaltered fur a considerable time and a super- 
ficial coating is all that is required to render it still less liable to 
decomposition. It is wood exposed to the opon air and to all 
atmospheric changes Which requires special protection, and for 
tho sake of which tho system of impregnation has been intro- 
duced. 

Railway sleepers are not only exposed to the rain and sun in 
succession, but they also have to lio on tho ground from which 
they imbibe moisture ‘To protect them in somo measure care 
is taken that they are bedded in a good ballast which allows the 
rainwater to drain off quickly and decreases the absorption of 
moisture from below, 

Coatings should of course only be appliad to well seasoned 
wood, and it is unnecessary to explain that green or wet wood 
when coated over will not be able to dry and must theroforo 
soon porish, A completely airtight coating would preserve the 
wood for ever against any influence; but this is not possible. 
Wood has been boiled in tallow to give it an impervious coating ; 
but it was a failure. Boiled coal-tar, free from ammonia, forms a 
very valuable protection to the wood. ‘The conting of coul-tar 
can be repented until the tar has penetrated the surface of tho 
wood to the depth of half an inch, A very good substance for 
coating timbor is also a solution of resin in linseed oil. Silicate 
of soda gives also a good protection, 
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A mero snrlaco coating of the wood is also a good external 
protection. It prevonts decomposition commencing from the 
outside. . 

Tn many casos superficial coatings are used with effect for 
keoping off whito ants, In Burma, for instance, the timber of 
wooden structures is coated with petroleum as a protection 
against whito ants, but the process has to be repeated every 
year, ‘Tho onds of wooden rafters havo been dipped into coal-tar 
and the access of white ants from the walls to tho raftors has 
thereby beon prevented. A coating composed of vegetable ex- 
tract called “ gutta gambier” with dammar oil and lime has 
beon found effective against white ants. Painting the wood with 
asolution of sulphate of copper has also been practised. 

To protect wood which has to withstand wind and weather 
something more than mere sensoning and coating is roquired. Tt 
must be altered constitutionally, ‘This is dono in two ways : by 
the removal of the sap, and by tho addition to tho wood of a new 
integral part in the shape of an antiseptic substance, As the 
antiseptic substance as a rulo is capable of combining with tho 
albumen of tho sap, thus rendering the latter harmiless, tho exe 
pulsion of the sap can in most eases be dispensed with. ‘Thero 
is ono method which will be specially explained hereafter, whore 
the expulsion of the sap and tho addition of tho antiseptic sub- 
atanco take place simultaneously. 

Independently of this latter method the sap may be oxpolled 
dy varions means, Wood will lose a great part of its sap by 
Jong continued sonking in stagnant or still better running water. 
Steaming is a qnicker process, but not much resorted to, beeauso 
the wood is found to deteriorate. Ifeating the wood by means 
of dry air ia preferred to steaming. This docs not remove tho 
solid contents of the sap, but it rendors them less dangerous, be- 
canse the albumen is coagulated by the high temperature, Al- 
bumen coagulates at 167°. 

Antiseptic substances are also necessary for the preservation 
of the fibre even after the sap has been renderod harmless ; be- 
caso, as has been alrendy explained, tho fibre is in itself subject 
to decomposition, The following substances haye been used or 
proposed for impreguation :— 
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Creosote of commeree which is made from coal-tar. 
Carbolic acid in an alkaline solution’ 

Raw wood creosote. 

Taw aeotate of iron, 

Sulphato of copper. 

Chloride of zine,” * 

Sulphate of zine. 

Perchloride of mereury or corrosive aublimate. 
Chloride of sodium or common salt, 

Sulphate of soda, saltpetre, borax, 

Sniphate of iron, arsenic. 

‘The croosote of commerce and the raw wood creosote are 
oily substances and aro used by thomselyes, whilst all the rest 
of the above substances are nsed in aqueous solutions. 

Tho creosoto of chemists is procured by the distillation of 
wood, and it is also contained in wood-smoke. A substance 
very similar to the gonuine creosote is contained in coal-tar anit 
this latter substance in its pure stule is tho so-called earbolic 
acid. 

Genuine creosote is at ordinary temperatures a finid, whilst 
earbolic acid is a solid. Carbolie acid exists as an article of 
commerce not only in a crystalline state of comparative purity, 
but also ina Auid state, being kept in solution by various tar 
oils, This fluid mixture of tar oils and carbolic acid is the croo- 
sote of commerce. Lt is not strietly correct to call it creosote, 
because the name of creosote was originally given to the anti~ 
septic substance of tho wood-tar only, but as tho name is 
generally applied it is not expedient to make an exception kore, 
The simple term ercosote is therefore used in referring to the 
product of coal-tar, whilst if the product obtained from wood- 
tar is spoken of, the exprossion “genuine creosote” or “ wood 
creosote’ is made use of. 

The two substances, wood ereosole and earbolic acid, resemble 
each other go much that for many years their identity has been 
maintained. ‘There are howover re-actions which clearly mark 
thom as different substances, While carbolic acid is solid at 
ordinary temperatures, wood creosote has only been obtained 
in a solid state at a temperature below freezing point. Further, 
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tho wood creosote has the characteristic smell of wood smoke, 
whilst carbolic acid has a different smell. Wood creosote boils 
at 397°, whilst carbolie acid boils at 369°. The density of both 
substances is slightly abovo that of water. Both aro little solu 
Lle in water, but mix in all proportions with alcohol and ether. 
Both coagulate albumen readily, a fact which oxplains to some 
extent their proserving properties. Both combine readily with 
alkalies, and in the case of both substances this property is made 
uso of in separating them from other more neutral oils of wood- 
and coal-tars, Gurbolic acid as also been combined with 
alkali for thy pucpose of preparing an aqueous solution for the 
impregnation of wood, 

‘Phe dry distillation of wood yields, besides charcoal and gas, 
a hoavy tar, and floating nbove the tar, an aqueous solution of 
acetic acid and of other substances, 

This solution used to be called raw pytoligneous acid, This 
acid, whon putificd, proves howover to be identical with acetic 
avid, The raw acid contains much wood spirit and 1 por cent of 
creosote. The impure acid in combination with iron is used for the 
impregnation of wood. This is what is meant by the raw ace- 
tate of iron ennmorated amongst the antiseptic substances, Tho 
tar is distilled a second time whon oils, first lighter, then heavier, 
than water are separated from the pitch. Tho heavier oils 
ropresent the raw wood ereosote, For chemical purposes pure 
wood orcosoto is proparod from this raw material hy repeated 
distillations, combination of the wood creosote with alkali, ro- 
decomposition with sulphuric acid, ete. 

Coal yields besides coke and gas also a watery and an oily 
fiuid. ‘The former contains principally ammonia, the latter is 
subjected again to distillation. First more volatile oils are dis 
tilled and with them benzine, At a temperature ranging 
botween 150° and 200° the oils containing carbolie acid are 
distilled. Tho mixtnro of these latter oils and the carbolie acid 
constitutes the raw creosote of commerce, For tho purpose of 
obtaining chomically pnre carbolic acid repoated distillations 
aro carried on, during which the carbolic acid is combined with 
Time and separated by muriatic acid and then again combined 
with oxide of lead and set free by muriatic acid, ete. 
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‘Tho dry distillation of wood yields products in something like 
the following proportions, which, however, vary considerably 
with the method employed :— 


Charcoal a 25 per cont. 
Wood-tar a UT Ses 
Water with acetic acid, ote. ... 50, 
Gas ih ee ey 
Loss af mn eet 


Total... 100 per cont. 


Pines and firs being more resinous yicld up to 14 per cent. 
of tar, 

Wood-tar ro-distilled yields half of its quantity in piteh and 
half in volatile aubatances. The volatile substances consist to a 
great extent of creosote. The quantity of raw creosote in tho 
wood-tar is on an average equal to 3 por cent, of the wood origi- 
nally employed, and the quantity of pure wood creosote in the 
wood-tar is on an average oqual to at least 1 per cent. of the 
wood originally employed. Tho raw acetic acid also contains 1 
por cent, of wood creosote. To make a solution of ray acetate 
of iron, old iron is thrown into the raw acetic acid, in which a 
sufficient quantity of the iron dissolves to neutralise all the acid. 
‘Tho solution of raw acetic acid is used for the impregnation of 
timber chiefly on aceonnt of the ereosote it contains. Thus two 
kinds ot material forimpregnation are obtained from the dry dis- 
Uillution of wood—(1) the oily substance with much creosoto ; (2) 
the watery solution of acetato of iron with a small proportion of 
creosote. The latter material has not yct been generally ap- 
proved of as a powerful antiseptic. 

During tho manufacture of gas from coal the following 


products aro obtained :— ‘ 
Coke . 70 per cont. 
Tar : 6 y 
Ammonineal liquid 6s 
Gas “a me. 8S y 
Loss on ww 6 yf 


Total .., 100 per cent, 
gE 
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The specific gravity of coal-tar is 1-016. When re-distilled it 
yields 25 per cent. of volatile oils, which can again bo separated 
into lighter and heavier products. The former contain benzine, 
the latter contain carbolic acid, and they constitute the raw 
ercosoto of commerce, The quantity of pure 
tained in the whole of tho tar is not less than 3 per cent, The 
quantity of carbolic acid in the creosote of commerce is some- 
timos very small indeod. for purposes of imprognation the 
proportion of carbolic acid ought to be not less than 8 or 
10 per cent. 

Creosote can ba tasted as to the proportion of earbolic acid it 
contains by a very simple process, ‘The creosote is placed in a 
graduated glass tubo. Solution of caustic alkali of a strength 
of 10 per cent, is added and the whole well shaken and 
afterwards allowed to scttle. At the bottom unaltered alkali 
solution will he found, above this a syrup like combination of 
earbolic acid with the alkali, and last the undceomposed volatile 
oils, Tho diminution of volume which the volatile oils havo 
suffered indicates the quantity of carbolie acid. 

Peat and lignito yicld similar products to those of wood and 
coal. Peat gives about 7 per cent, of tar and 30 per cent. of 
ammoniacal wator. Lignite gives about 7 per cent. of tar and 
40 per cent. of ammoniacal water. These tars contain largo 
quantities of cither creosote or carbolie acid. 

Oil from bituminous shales contains also a substance similar 
to, although not quito identical with, cithor wood ereosote or 
carbolie acid, 

Potrotorm has been proposed as a substance for impregnating 
wood with, No results of experiments aro however known. 

Creosote of commerce is the most important substance for the 
imprognation of wood. Not only is the carbolic acid which it 
contains 2 most powerful antiseptic, but the tar oils also which 
Keep tho carbolic acid in solution are a most valuable protection 
of the woody fibro against damp. Creosote is also cheap and” 
procnrable in large quantities, so that it is well adapted for use 
ona large scale, The carbolic acid of creosote has also been 
mado uso of for preserving bones and skins which are exported 
from Australia, Buenos Ayres and Chili, Further it is used for 
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disinfection and for many other purposes, which go far to prove 
its oxcellent antiseptic qualities. 

Carbolic acid has been used in combination with aikali in 
agneons solution as a substance for impregnation. After tho 
first impregnation with the earbolic acid salt the wood has heen 
saturated with a solution of sulphate of iron. This has the effect 
of causing free oxide of iron to be deposited in the pores of the 
wood and of setting the eavbolie acid free from the alkali. ‘This 
‘material has the advantage that it can be used with water, but 
it is certainly a pity to lose the services of the tar oils, which 
accompany the carbolic acid in the creosote, 

‘The raw wood creosote as an antiseptic for tho preservation of 
wood is in no way inferior to the creosote of commerce. On 
tho contrary, the raw wood creosote contains much more really 
antiseptic substances than the creosote of commerce does. Tt 
is however very expensive aud scarcely procurable in quantitios 
large onough for purposes of impregnation. 

Raw acetate of iron can be used in aqueous soltion and 
this solution iy ablo fo tako up a largo proportion of wood erco~ 
sote, which latter may thus bo brought into the wood simatia- 
neously with the iron sal, ‘his substance is costly and the 
results are questionable. 

‘The antiseptic qualities of sulphate of copper have boen 
proved boyond a doubt and it is very extensively nsed. 
‘Phere are instances when tho impregnation of wood with 
sulphate of copper has failed. Tt is however unfair to ascribe 
all failures to the substance itself, Mineral salts when used as 
antiseptics have deficiencies from which creosote is free, but 
otherwise sulphate of copper is a good matorial. Sulphate of 
coppor is used in solutions with 1 to 2 per cent, of the salt. 

Chloride of zine is a good antiseptic for the impregnation 
of wood. It is, however, nob quite so good as sulphate 
of copper, but it is cheap and on that account not less impor- 
tant than the copper salt, ‘the impregnation with chloride of 
rine offers the advantage that the wood does not become hard 
and can be dressed after the impregnation, Wood impreg- 
nated with chloride of zine will also take coatings of oil 
paint. 
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vine would no doubt be as efeacious as chloride 
is not employed owing to its being more expen- 
sive than chloride of zine, 

Tho perchloride of mereury or corrosive sublimate hns the 
disadvantage of being extremely poisonous and very costly. 
Its antiseptic quolitios are indisputable. Tt is used for 
tha proservation of specimens of natural history, pictnres, &e. 
It coagulates albumen most readily. Tho solution which is 
used for imprognation contains 1 per cent. of the salt or even 
les, Keyan introduced the use of corrosive sublimate, The 
process is called after him the “ Kyanizing process.” Corrosive 
sublimate is not much used, owing to its being more costly than 
other antiseptic substances. 

Common salt: is well known to have the property of proserr- 
ing orgonic substances from decomposition. It has been found 
that timber in salt mines keeps remarkably well. The timbers 
of ships loaded with salt fish remain in a good state of preser- 
vation. There is also a custom called the salting of ships, the 
salt being strewn between the inner and outer planking of 
the ships to preserve the wood below the waterline. Sleepers 
have been preserved on the Magdeburg and Leipzig railway 
by throwing waste salt from tho neighbouring saltworks over 
them. This salt was carried in the shape of brine into the 
sleepers when it rainad. OF course, the salt had to be often 
renewed, When salt is employed it must be used in sufficient 
quantity to prevent its being washed away. Salt is a vory 
good preservative in damp places, When used in too small 
quantitics salt will have only the effect of attracting moisture 
without protecting the wood. Salt has been repeatedly recom- 
mended for impregnating purposes, but applications of it for 
railway sleopers are rare. 

Sulphate of eoda is known also as an antiseptic substance. 
In India it is known under the name of “kari” and used for 
the preservation of raw hides before they reach the tanneries. 
Sulphate of soda has not yet beon used for the impregnation 
of wood, It might Le of some interest to know what result 
sulphate of soda would yield becauso “ kari” is cheap in India. 

Saltpetre is a similar material, which could easily be ubtain- 
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ed in India, Saltpetre is antiseptic, but no resulta with it as 
a material for impregnating wood have been made known. 

Borax has only been lately proposed. 

Sulphate of iron has been tried in some cases, but is no 
longer used, other metallic salts having heen proved to be 
superior. Sulphate of iron has the effeet of hardoning wood. 

Arsenic was used for the impregnation of sleepers in 1840, 
in England. It proved effective in the caso which is on record, 
ut its use has died ont. 

A kind of petrifaction of wood has been produced by a suc 
cessive impregnation with two different solutions; theso solu- 
tions being go chosen that they will form a precipitate when 
mixed. ‘This precipitato romains as an insoluble, in fuct stony, 
substance, and as it were petrifies the wood. At first sight it 
would appear that this process might add to the durability of 
wood, but in actual practice it resulted in nothing and has 
boon entirely abandoned. ‘The stony particles massed in the 
minuto cavities of ihe wood have no chemical action on the 
woody fibre nor can they protect it from moisture, The 
damp enters the wood almost as freely as if foreign bodies 
‘were not present, because these foreign bodies can only partially 
fill the cavities. 

‘The combinations of solutions which have been tried are :— 
Alum and alkali. . 
Silicate of potash and sulplmrie acid. 

Chloride of Darin and sulphate of iron. 

Chloride of barium and carbonate of soda. 
Chloride of calcium and sulphate of soda. 

‘Tin or copper salts and alkali. 

Sulphate of iron and carbonate of soda. 

Having enumerated tho antiseptic substances with which wood 
is impregnated, it remains to describe the various processes by 
which tho impregnation is performed. * 

‘They are:—First, the impregnation of wood with vaporous 
substances; second, the impregnation with fluids. 

‘The impregnation of wood with vaporous substances, if prac= 
ticable, would have very great advantages over the impregua- 
tion, with flnids, Mr, Molesworth thereforo has urged the ex- 
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pedioney of making experiments on a largo seale with vapour of 
an antiseptic substaneo. ‘The natural process of impregnation is 
thaé with smoke. Wood smoke, containing ereosote, when 
acting a long timo on wood, venders tho wood execedingly 
durable, Open woodfires in huts proserve the timbor and 
straw of tho rool, and are known to preserve from decay even 
new hay and corn when stored in an insufficiontly dry stato 
under the roof. A Frenchman named Moll obtained a patent 
in 1855 for impregnating wood by osposing it in a closed 
chamber to the vapour of evaosote, Tu Vienna, a min named 
Paradies, claims to have Leen successful with the vapour af tar. 

A difficulty appears to ie in tho high temperature at which 
carbolic acid boils, namely, 369% Gemuine wood ercosote 
requires even as much as 397°. Wood itself commences to 
decompose, when subjected to a temperature higher than 300°, 
The oroosote must therefore bo largely mixed with other 
vaponra and gases to render it volatile at a temperature which 
is not injurious to the wood, 

Four differont processes aro made use of for impregnating 
wood with liquids :— 

1, Spontaneous ascont of the antiseptic fluid in the stem of 
tho living tree, sometimes aided by pressure. 

2. Replacement of the sap in felled stems by the antisoptio 
fluid under hydraulic prossure. 

3. Soaking of the wood in the cold or Loiling antiseptic 
fluid. 

4. Tho pneumatic process, Exhaustion of tho air from 
the wood in a boiler, and application of high pressure to force 
the fluid into the wood, 

‘The spontaneous ascent of the antiseptic fluid in tho stem of 
tho living troo was tried in Germany by Oberférster Biermann 
and Dr. Brandis, It was carried on in the following way :— 

A hole was bored into the stom at the base, and through a 
tube, which was connected with a cask full of antiseptic fluid, 
tho latter was allowed to flow into the hole. The tree at oneo 
commenced to drink up the fluid. The constant evaporation 
of water by the leaves causes under ordinary circumstances 
the rising of water from the roots up into the stem and branches. 
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Tho antiseptio fluid being however offored much more 
readily than the water supplied by tho roots, and as a precan- 
tion some of the roots being ent through, tho antiseptic Amid 
alone rises in tho stem and spreads during fair weather within 
24 hours over tho whole tree, which, being thus impregnated with 
sulphate of copper or chloride of zine, dies in a few days. 

Asimilar process was tried by Uzielli, who used the follow- 
ing antisoptic substances -— 

Raw pyrolignite (acetate) af ivan or copper. 

Common salt, 
White arseni 
Solution of resin in oil of tarpentine or alcohol. 

A drawback to this process isthe necessity of impregnating 
the whole tree, and tho waste of antiseptic fluid arising there- 
from, This would however not matter so much ; because we 
have avery cheap material—tho chloride of zinc. A more 
serious obstacle may be the difficulty of floating the timber 
after the impregnation. ‘This may have been one reason, why 
this process, which is oxceedingly simple, aud at the same time 
most perfect, has not hitherto beon employed in India, 

2, Replacomont of the sap in felled stems by the antisoptic 
fluid under hydranlic pressure, (Boucherie’s procoss.) 

Newly. folled logs are laid horizontally and one end is fitted 
up in such a way that the antiseptic fluid can be brought to bear 
upon the wood under a hydraulic pressure of a column of water 
80 feet high. The stems have the bark on thom, and the fluid 
enters tho stem and flows towards the other end. As soon as the 
antisoptic fluid commences to enter at ono end the sap of the 
tree exudes at the other end, and is gradually expelled, the 
antiseptic finid taking its placo. Modorate sized treos yield 
sovoral tons of expelled sap. At first the issuing fluid is puro 
sap, but after some time a mixture of sap and antiseptic 
fluid takes place in the interior of the stem, and the two fluids 
issue together. However by continuing the admission of 
antisoptic fluid the sop is made moro and more to disappear. 
The result is considered satisfactory, when the last fluid, which 
issues from the tree, contains only ouc-third of sap and two- 
thirds of antiseptic fluid. 
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‘The antiseptic substance oxclusively used in this process is 
sulphate of copper. It is employed in a weak solution cou- 
taining 1 per cont. of salt. Success in this system very much 
depends upon the kind of wood. The process answers very well 
with boech, it also does for pine, but oak is entirely unsuitable. 
Tho antiseptic fluid cannot pass through the hard old 
wood of the onk, Instead of laying tho stems horizontally, 
thoy have also been placed upright, and the fluid was made 
to enter from above. No oily substance liko creosote could be 
‘used. with this process. 

3. ‘Lhe mero soaking of the wood althongh very convenient 
is of course as a rule a most imperfact process ; still there 
are cases, where soaking is resorted to with somo success. 
Soaking is fairly Mustrated by experiments made at the 
Caleuita Mint. Some sleepers wero immersed in tar for 2 
period not less than 60 days, and yet they showed scarcely any 
penetration, Chloride of zinc in solution has been applied to 
‘wood by means of soaking, but it was afterwards found neces- 
sary to adopt a more perfect process (which is described 
below). ‘The timber used to be immersed two days for every 
inch in thicknoss, and after the soalsing was left to dry for 14 
to 19 days. Soaking with sulphate of copper was found not 
to answer well. In the above process a great deal depends on 
the wood; very light wood well dried in the air, or artificially 
dried, takes up fluid readily. 

Heating the fluid also lends further aid to the impregnation, 
Thus in one instance wood was artilicially dried, and whilst 
hot was immersed in hot creosote, when it absorbed as much as 
8 or 9 pounds of creosote per cubic foot. Further, on a cortain 
Gorman Railway, sleepers were immorsed for 4 hours in creosote 
raised toa tomperature of 150°, ‘The impregnation was con- 
sidered fairly satisfuctory for such a cheap imethod. Boiling 
of sleopers with steam in a solution of metallic salt has not 
boon found to answer. It may he expected that mere soaking 
succeeds best when the quantity of antiseptic substance is 
limited, This is the case when perchloride of mereury or cor 
rosive sublimate is used. Corrosive sublimate is very dear, and 
impregnation has been practised by soaking tho slecpers ina 
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solution of it from 1 to 10 days. ‘The solution contained 1 per 
cont, of the salt or less, and only half an ounce of salt is ex- 
pended on ono eubie foot of impregnated wood. 

4, The Pneumatic Process of Tmpregnation. 


s the most perfect process, and gives satisfaction when. 
others fail. The following are the ordinary requirements of a 
pnenmatic impregnating apparatus. 

(1)—Two cylindrical boilers of 6 feet diameter capable of 
withstanding the pressure of the atmosphere during the eva- 
cuation of the air in them, and also of an interior pressure 
produced by a hydraulic pump worked up to 150Ibs. per square 
inch, 

(2)—An.air pump to exhaust tho air from the boilers. 

(3)—A water pump. 

(4)—An hydraulic force pump to supply the boilers with 
fluid up to a pressure of 150lbs, por square inch. 

(5)~An engine of about 10-horse powers to work the pump. 

(6)—Reservoirs for the antiseptic fluid, &e. 

(1)—Tramways to bring the wood on. waggons to and from 
the boilers: the wagons being of suck shapo that they can 
‘be run into the boilers, which are provided with rails and largo 
top-pieces for the purpose. 

‘There is nothing particular about these requirements, which 
ean all be obtained without difficulty. Tho boilers differ in 
nothing but their top-pieeos from the ordinary steam-boilers ; 
and the air and water pumps aro the same as. thoso manufac- 
tured for other purposes. Any engine will do, or a water-wheel, 
if there should be sufficient water-power available. The tram- 
ways, reservoirs, &., may be constructed as most convenient in 
each cnso, 80 no description of them is necessary. 

The Pneumatic Process, The wood is brought to the 
apparatus in its finished state, it is packed on the wagons, 
and with them pushed into tho imprognation-boiler, and 
then the lid is closed and made air-tight. If steaming 
is to take place it is dono now before further operations, 
Steaming of course is only suitable whon aqueous solutions 
are used for impregnation, and when tho wood is not already 
well seasoned; it would nevér do to steam the wood before 
¥ 
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the impregnation with oily ereosote. Tho creosote and the 
oils would fix the water in the wood. If creosote is the 
substance with which the wood is to be impregnated, the wood 
may, with advantage, be subjected to artificial dry heat. After 
tho steaming up to 150°, the liquid must be drawn off which 
has collected on the bottom of the boiler. When all fluid has 
loft tho boiler, the exhaustion of the air, by means of the air- 
pump, is commonced. ‘Tho minimum of prossuro is reached 
after half an hour’s pumping, but the work has to be continued 
as the wood does not give up its air all at once, 

After the exhaustion of the air, the impregnating fluid is 
admitted. Creosote is often used in a warm state of 100 to 120 
degrees temperature so as to render it more liquid. Whilst the 
fluid is forced in by superior pressure of the atmosphero, the 
air-pump must still continue playing, otherwise the rarified air 
in the boiler would, by being limited to a smaller and smaller 
space gradually, become denser, and would fill the uppermost 
pieces of timber, rendering them thus incapable of receiving 
the impregnating fluid like the other timbers. 

Care must be taken to avoid overfilling the boiler, because 
otherwise the antisoptic fluid would got into the air pump. 
When tho boiler is very nearly full the access of the fluid is 
stopped, but the air pump is worked for a short period longer. 
After this the air pump is stopped, and the compression of the 
antiseptic fluid in the boiler commences, The foree-pump 
drives more and more fluid into the boiler until a pressure of 
120 pounds, sometimes of 150 pounda, per square inch is 
reached, This pressure is kept up for a time, varying from 
2 to 16 hours, during which time the wood constantly imbibes 
fluid. Tho process is finished up by running the fiuid off, 
opening the head-picco of tho boiler, and taking the wagons 
out. 

‘Tho completeness of the impregnation depends in a grent 
measure upon tho length of time during which the’ pressure 
is maintained. As a rule, the time allowed for the various 
operations is such that the boilers can be filled twico overy 
working day. 

The pnoumatic process is adopted both for creosote and for 
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metallic salts. As regards the sulphate of copper it is however 
to be remembered that a solution of sulphate of copper cannot 
be brought into the iron boiler. Factories where sulphate of 
copper ia used must therefore ho provided with costly boilers 
made of copper. 

When creosote is the antiseptic substance employed tho 
amount taken up by pine and other soft woods is 10 to 12 
pounds per cubic foot. This amount is considered to be suffi- 
cient, and even a smaller quantity of creosote would answer 
im many eases, Hard woods take up much less creosote, Onk, 
for instance, takes up only 2 or 3 pounds of tho oil, oven under 
the heaviest pressure possible. Indian sal wood was found tobe 
penetrated only to gth of an inch from the surface during ono 
particular trial. Sapwood is easier ponetrated than old wood, 
in which the circulation of the sap had ceased before the felling 
of the tree. ‘There need be no hesitation as regards the use of 
impregnated sapwood. If well impregnated it is often found 
superior to heartwood, which has taken up an insufficient quan~ 
tity of creosote. Examples of woods admitting easy and perfect 
impregnation aro: Maple, alder, beech, plane, birch, lime-treo. 
Not quite 80 easy are the following: Pine, fir, larch, poplar, 
elm, ‘The oak and acacia are ecarcely suited for imprognation, 

‘The following experiments show what amount of croosote 


some of tho harder Indian woods were found to tako up + 


Pounds of creosnts ‘Bounds of orsoecte 
‘per cable foot, ‘par euble foot, 
hae 1 


Bal awe 
24 | Ironwood 


Toak SP) Mahogany 
Swan-river wood (Aus- Jaman... 
tralia) we Lt 


Experiments with aqueous solution of chloride of zine go to 
corroborate the results which were obtained from creosote, the 
hard wood taking up much less than the soft wood. Tho 
following table shows tho quantity of solution of chloride of 
zinc taken up undor the puoumatie treatment by different kinds 
of wood :— 

1 cubic foot of pine wood ase 16 tbs, solution. 
a 7 beech By» 
1 ” onk By oo» 
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The small capability of some bard woods to take up anti- 
septic fluids matters little as long ag these hard woods are able 
to endure as long unimpregnated, This is more or leas the case 
with onk in Enrope and with sal and tenk in India, Sal and 
teak, as nlso deodar, aro used unimpregnated for sleepers in 
Tndia, The class of woods which require imprognation are 
pines (Pinus longifolia, P. excels, Abies Smithiana) which aro 
capable of taking up a full quantity of ereosote or other anti- 
septic Auid. ‘These light and leas valuablo timbers ean thus be 
impregnated and reudered as durable as the superior deodar, 
sil and teak. 

Tt remains to decide what method of impregnation should 
be adopted in India for railway sleepers, We find that of all 
the methods enumerated only three have to bo considered. 
‘Thoso three are the following :— 

1, Creosoting, that is, the impregnation with common croo- 
sote by means of the pneumatic process, 

2. The mothod of introducing a solution of sulphate of 
copper by means of replicement of the sap in felled atom: 

3. The mothod of introducing a solution of chloride of 
zine with the pneumatic process. 

A fourth method : soaking the wood in a solntion of corro- 
sive sublimate comes next to the above three in importance, 
but the material is too expensive. 

Among the above three methods creosoting stands foremost. 
Mr. Molesworth says: 

“T cannot recommend that impregnation by sulphate of 
copper, chloride of zine, or othor chemical mixtures should be 
adopted. Ihave invariably fonnd them to fail, and at all 
events the impregnation by such finids has not been brought 
to sufficient perfection to commend itself to general uge.”” 

Creosote is undoubtedly the first of the substances used for 
impregnation. It is tho best antiseptic, and it inereases rather 
than diminishes the strength of soft wood, its effect being thus 
contrary to that of motaltic salts. It also resists more than 
other substances the lixiviating action of the water. Creosote, 
when used with the pneumatic process, doubles tho durability 
of soft woods, and there is no risk of {rilures, Creosote also 
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keeps off whito ants. Creosoted sleopers are admirably fitted. 
for India, 

Tho method of sap-roplacement by means of pulphate 
of copper solution would not be gonerally applicable in India 3 
because the wood has to be floated, and tukes a long time 
in reaching its destination, The use of chloride of zine 
ins the disadvantage of rapidly corroding iron, and con- 
sequently the nails soon become loose in sleepers impregnated 
with this substance. Yet this salt would be the one to be sub- 
stituted in the absence of creosote. Tho pnoumatic process 
is undoubtedly the most advantageous process. 

In England the pneumatic process with creosote is almost 
exclusively applied. The Cologne—Minden, and Rhine Rail- 
way, and several other German Railways also use ereosote. 
Creosoted sleepers have also been successfully used in India, 

Tho impregnation with sulphate of copper by the process 
of sap-replucement was first introduced ou » largo ecale in 
Franco, and lately Austrian Railways have taken up the 
snme method. In Upper Italy, blue vitriol has boen used to 
impregnate beech wood by means of the pneumatic process, 
In Bavaria sulphate of copper is also employed. In Brunswick 
and Hanover impregnation with chloride of zinc is carried on 
by means of the pneumatic process; whilst perchloride of 
mereury is mado uso of in Nassau and Baden, 

In 1873, a Mr. R. D. Tander, (patentee of the Indo- 
American Wood-preserving Substance), applied for some sample 
sleepers in order to try how much creosote they would absorb. 
Samples were sent, but no report has been received. 

The following examples may give a general idea of the cost 
of impregnating machines adapted to the pneumatic procesa :— 

In India — 

A machine was once offered for sale at Phil- a 
lour for Be . £1175 00 

Tho E. I. Railway machinery used at 
Alligurh, cost at Calentta : 

The E. 1. Railway machinery at Bareilly 
usod in 1874, for ercosoting chil-sleepers, cost... £2,200 0 0 

The large machinery at Sahibgunge w+ £3,000 00 


£1,750 00 
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In Europe— 

A machinery with 2 boilers at Brunswick... £2,800 0 0 
Do, do. _at Hildesheim in Hanover... £1,500 0 0 
Do. do. with 2 copper boilers for im- 


pregnation with sulphate of copper only . £2500 00 
Do. do, of ‘the Cologne—Minden Rail- 
way ws és 7 . £3,300 00 


Tho price of the enbstances used for impregnation naturally 
varies considerably. ‘The following European prices are there- 
fore to be taken only as approximate, and intended to give 
a general idea of the cost of antiseptics used for impregnation. 


Prices per ton in Europe. 


Lad 
Creosote... a an a £ 2 0 
Chloride of zine... i w 100 0 
Sulphato of copper ... P 50 0 0 
Perebloride of mereury : . 500 0 0 


The total cost of impregnation varies even more than tho 
prico of the maierials, The following data will give somo 
idea of the cost of impregnating pine wood :—~ 


Lad 
Creosote by the pneumatic process, per ef... 0 0 4 
Chloride of zinc do. do. do... 0 0 2 


Sulphate of copper by sap-replacement, pere.f. 0 0 4 
Perchloride of mereury by soaking only, do. 0 0 4 
‘The cost of creosoting sleepors in India depends entirely upon 
the rate at which creosote can be imported from England, as 
there is at presont no material with which to replace Eng- 
ish creosote. Ship-owners dislike ereosoto as a cargo, for 
it necessitates the exclusion of other goods from the hold. Tho 
same objection, however, applies to tho shipping of creosoted 
sleepers from England, From Calcutta to a place so far from 
tho coast as Lahore tho railway freight is 958. per ton. A. ton 
of creosote imported from England to Culculia costs say £5, 
and the same would cost in Lahore about £10. 
‘At Lahore the cost of the English ereosote, necessary for im- 
pregnating a sleeper of 3} cubic foet, would thus be 3s. 2d. Tf 
we add the cost of labour and apparatus wo may assume 3s, 64., 
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as the cost of creosoting one Indian sleoper at Lahore with Eng- 
lish eroosote. Creosoted pine sleepers can bo imported from 
England to India (Caleutta) at 7s, 8d. per sleeper. From Cal- 
eutta to Lahore the railway freight would be 4s. per sleeper. 
Thus the cost of one creosated pine slenper, landed at Lahore 
from England, would be 11s. 3d. This would be more expensive 
than Indian sleepers creosoted at Lahore with imported creosote. 
Mr. Molesworth has found that at Agra imported creosoted 
sleopers arc cheaper than Indian sleepers ereosoted at Agra. At 
Delhi, imported ereosoted sleepers. and Indian sleepers creosoted 
at Delhi have been found to be equal in cost, As we go farther 
north, the difference in cost becomes greater in favour of Indian 
ereosoted sleepers. It is clear that sleepers of inferior Indian 
pines might with advantage be impregnated with creosote from 
England for the Punjab Northorn State Railway. The English 
creosoted sleepers could not compete in the northern parts of 
tho Punjab with sloopors creosoted in India, 

Far more desirable would it be if Tndian sleepers could be 
ercosoted with some material procurable in the country, There 
are, however, no data at present to show whether any snbatance 
can bo obtained cheap enough to competo with creosote imported 
from England. In Calcutta the conl-tar from the gas works is 
sold at the exceedingly high price of 90s. per ton. This ix almost 
as much as the price of English creosote sold at Caleutta, and 
besides this high price, only about 25 per cent. of the Caleutta 
coal-tar would be efficacious for impregnation. 

‘The use of Burmese earth-oil has been suggested, bnt there are 
no data at all to show whether earth-oil would act as a sufli- 
ciently good preservative, nor would the Burmese earth-oil be 
much cheaper than creosote from England. 

Tho products of distillation from wood might be used instead 
of conl-tar oil, but they are very expensive, Only at places far 
distant from any sea port they might possibly competo with 
English eroosote, As nbove stated a ton of English imported 
ereosote costs at Lahore, £10. As this is the rate at which 
good wood-tar was procurable in Europe some years ago, it 
seoms not altogether iinpossible that wood-tar could be manu- 
factured in this country at the same price. 
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Wood-tar oil might even bo dearer than creosote and still 
competo with the creosote, because the produce of the wood con- 
taina more of the valuable real antiseptic substance, than the pro- 
duce of coal does. For tho same reason wood-tar ofl would bo 
an excellent material to mix with English creosote. The quos- 
tion of the mannfacture of wood-creosote in India recommends 
itvelf as a aubjact of special enquiry. This much, however, is 
cortain that it is highly advisable to creosote in India sleepers 
from inforior Indian woods, wherever thore is not an abundance 
of superior woods, and where, at the same timo, the distance 
from the coast preventa the importation of ereosoted sleepers 
from England. 


Technical terms, 

ALL technical terms hitherto employed are literal translations 
of either Fronch or German words, and one would, therefore, 
suppose that the best definitions would invariably be such as 
aro accepted by authors of standard French and German books 
on Forestry, As somo of Mr. Smythies’ definitions do not, in 
my opinion, answer to those given by eminent continental 
forestors, I beg to bo allowed to make a few remarks on this 
subject before our Forest Terminology is finally sottled. 

Ono thing, I think, we should carefully avoid, and that is 
the introduction of literal translations—as, for instance, high 
forest—of terms which foreignors, themselves, acknowledaa 
to be most inappropriate, 

It is difficult to exaggerate tho importance of good termino- 
logy and good definitions, Wo know the importance men of 
science attach to a strict use of sciontifie terms, and the con- 
fasion which has often been occasioned by employing thom in a 
Joose way. We need uot look boyond our own department 
for an example of the evil of careless nomenclature A con= 
siderable time scems to have clapsed between the creation of 
the so-called survey division and the discovery that surveying 
wns only ono of the least important of its numerous duties," 


* S00 a remark of Mz, Powel, in tho prococdings of the Forost Conierenes, 1873-74, 
P1056. 3, 


Cechniaal terms. 


At technical terms hitherto employed are literal translations 
of either French or Garman words, and one would, therefore, 
suppose that the best definitions would invariably be such as 
are accepted by authors of standard French aud German books 
on Porostry. As somo of Mr. Smythies’ definitions do not, in 
my opinion, answer to those given by eminent continental 
foresters, T beg to be allowed to make a few remarks on this 
subject beforo our Forest Terminology is finally settled. 

One thing, I think, we should carefully avoid, and that is 
the introduction of literal translations—as, for instance, high 
forest—ot terma which foroigners, themselves, acknowledge 
to be most inappropriate, 

It is difficult to exaggerate tho importance of good termino- 
logy and good definitions. Wo know tho importance mon of 
science attach to a strict use of scientific terms, and the con- 
fusion which has often been occasioned by employing thom in a 
loose way. Woe need not look beyond our own department 
for an example of the evil of careless nomenclature A con- 
siderable time scems to have elapsed between the creation of 
the so-called survey division and the discovery that surveying 
was only one of the least important of its numerous duties,* 


* Sco.e remark of Mz. Powell, in the proceodings of the Forest Conference, 1878-74, 
105.—J. B. 
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a mistake which could have been much less likely to have 
arisen, if that division had not beon snost improperly styled 
survey division. 

I will now proceed to review a few of the technical terms 
and definitions proposed in Mr. Smythies’ paper, and afterwards 
submit one or two others for the consideration of the readers 


of the Horester. 
I, 


Working-plan, 

As I understand this word, it corresponds to the French term 
projet Pamenagement, and not to the plan d’exploitation, It is 
evidently dorived from the German Wirdhschaft's plan ar Be- 
triebs plan, of which the exploitation-plan forms only a part. 
Any ono, who will compare a French with a German book on 
tho subject, will cortainly find that Wirthechajt’s plan, or work- 
ing-plan, corresponds to projet d'amenagement, and Hawungs 
plan, or felling plan, to plan @eaploitation. The working plan 
is, in fact, a recapitulation of the most important data collected 
during the organization of a forest, and contains a description 
of ite stato, area, sub-division, reasons for adopting the revolu- 
tion chosen, data on which the supposed yield is based, felling, 
or exploitation-plan, regencration-plan and other minor matters. 
I propose, therefore, to employ tho term working-plan in the 
latter sense, and 


Exploitation-plan 
as corresponding to the plan d’enploitation of the French Fores- 
ter, which consists in a tabular statement of the portions of the 
forest to be cut and the yield of material during # period. 
Working-circle 

Corresponds to the German WFirthschaftebezirk, In this 
sonso, it would denote several groups of forest, or blocks, not 
necessarily continuous, but sufficiently large and compact tobe 
placed under a senior excentive officer, either a Deputy Conser- 
vator or Senior Assistant; the working-cirele would generally 
coincide with some civil division of the province, probably one 
or more Deputy Commissionerships or Collectorates, The term 
Division appears to me synonymous and equally expressive.* 


Tho word “dirision” ip alrendy wand to indicate an ailministentive font 
which i e thing entirely diftrent fron Thr area’ to which cach ap-cial working plat 
Applies, hough the tie my eoineide in oeptain histances—Tax Boron, 


@ 
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Block. 

(From the Gorman Block, Verband) T would define as a toler- 
ably compact forest, consisting of one or more series," and so 
rogular and similar as regards station, vegetation, ete., as to 
aduit of one working-plan being made for tho whole forest. 

Compartment. 


(Pr. Division, Gr, Abtheilung), is tho smallest permanent 
sub-division of a forest, the sul~compartment being the smallest 
and distinguished from the former chiefly by its transient 
nature, It is, for example, usual to divide forests into com- 
partments of convenient size—50 to 100 acres—and, wherever 
no well-defined boundary, such as a road or river, is available, 
to separate them by rides cutting each other, if possible, at 
right angles. The size and form of the sections thus formed 
dopend on many considerations, such as the topography of the 
ground, specios and their age-classes, station and so forth; but 
tho number, size and shape of the sub-compartments of any 
compartment will depend entirely on the number, size and 
shapo of the different groups of trees in such compartment, 
and one of the objects of the Organization-Department. is 
gradually to give a uniform character to the whole and thus 
ultimately to do away with sub-compartments altogether ; but 
the compartments, which are separated by strongly-marked 
natural fontures, eleared lines, or roads, are unchangeable.t 


Rotation or Revolution. 

Thero is no apparont-roason for not retaining the French 
word revolution, more particularly as the word rotation is 
already used in quito a different sense by agriculturists—and 
consequently also by foresters—who use it to denote a change 
of species. 


High Forest 


Is a literal translation of the word Zochwald, a term which 
Germans themselves acknowledge to be most ill-chosen ; in the 


4 For an explanation of thi 
+ What Jangull Hulbul anys is laiore precincly, what we, on several oceasionsy hare 
tritd te Sinpros_om our colleagues, ‘The compartancnt may bo called tho unity of 
Working aren, anda convenieit sizo of it ia of lar greater oportanee, than natural 
Douudalies, be Lyct toads avy im most cases jrelvruble= Tux LbLron, 


seo pogo 62.—J, B, 
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first place, becanse a hochwald is often destined to be ent down 
long before it has attained its full height, and in the second, 
because coppice, although allowed to grow into a high forest, 
is still coppice, because it has not been regenerated by seed. 
I propose, thorefore, to omploy the term seedling-forest to denoto 
all forest raisod directly from seed, in contradistinction to 
coppice, which is the resnit of the cutting or burning down 
of a forest. 
Seedling-shoot, 

Instond of this term, I would employ tho word coppice-shoot, 
which is certainly much more expressive. Seedling-shoot is, 
moreover, scarcely a proper term, as it might be more corructly 
used to denote the shouts of trees raised directly from seed. 


Leaf-canopy. 


Would not leef-cover, or simply cover, answer the purposo 
just aa woll as this rather furfetehed word? There would be no 
difficulty in expressing the exact amount of cover which would 
bo given in decimals, perfect cover being equal to one. 

: Mature tree, 


I would apply the word maturity to trees in the same senso 
aa it is used in reference to any other organism. Instend of 
giving it a difforont moaning wo might uso the term exploitabi- 
lity in a technical sense. In tho ordinary accoptation of the 
word, a forest would be mature when its trees were capable of 
reproducing thomselves by seed and as soon as their annunt 
growth both in height and bulk had attained its maximum. 
IC the definition decided on at the Simla Conference is accepted, 
it will not always be applicable, becanse Srequontly the incrensa 
in bul of forest specios (@. g. bamboos) is never, during the 
whole life of the plant, “of importance,” no matter whether we 
rogard tho matter from a techuical or physical point of view. 


Lecaftree. 

This is scarcely a correct translation of the word Laubholz, 
Laub does not signify leaf; it is at loast a collective term and 
would have been better rendered in English by foliage, ‘Tho 
German forester probably frst used tho word in the sonse of 
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shade-giving, rather than in the sense of leaf-bearing. Viewed 
in this light, the word as used in Germany is intelligible, as 
droad-leavod trees certainly ought to afford moro shade than 
spike-leaved trees, But another much moro serious objection 
to the use of the term leaf-tree is, that it cannot be correctly 
employed to distinguish broad-leaved trees from conifers, for a 
conifer is also A leaf-tree, and to employ the term to distinguish 
one class of trees from another ts, therefore, absurd. 
Tl. 
The co-efivient of form 

Ts the fraction which, when multiplied by the height and the 
area of the Laso (at breast height) of a tree, gives its cubic 
contents. The words reducing-factor and form-figure have been 
sometimes used, but they are awkward and unenglish transla- 
tions of the words Jeduktionsbruch and Hormeahl, and, I think, 
not nearly so expressive as that now proposed. 


Series, 

Blocks may be divided into several serive, the -aggrogate 
annual cuttings in which give the amount required for a sus 
tained yiold, In the simplest ease, a block would consist of ” 
one series with a yearly cutting equal to the capability of the 
block. It is not necessary thnt a portion of each series be 
cut yearly, nor that the series be equal, or of any particular size. 
A series is, as it were, a block within a block, but the sories has 
not, like the block, a sustained yiold. Tam aware that this is 
not at all an expressive term, but I give it for want of a bettor. 
Tho Fronch uso the word ina similar senso, only their série 
always has a number of cuttings corresponding to the number 
of years in the revolution, and, thereforo, a sustained annual 
yield. ‘Tho term cutting-line has, I believe, been used in tho 
sonse of series. 

The Tdeal forest 

Is one in which the gradation of age-classos is perfoct, and 
which gives, for the station, the greatest conceivable sustained 
yield. Tho Germans and French use the term normal forest, 
which is inaccurate ; firstly, because, strictly speaking, nothing 
in nature is abnormal, and, secondly, because the model-forest 
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is a phenomenon confined to the forester’s brain, and therefore 
abnormal. 
Timber. 
‘All wood used in building or carpentry. 
Barren wood. 

‘All wood not timber, At present bamboos ara, generally, 
neither classed as timber nor as fire wood. The proposed defini- 
tion of timbor would bring them undor this category. 

Fence. 

‘When domestic animals or men, or both, are kept out of a 

forest, it is in fence, 
Station. 
‘A general torm, expressive of the soil, climate and situation, . 


or the three elements on which the productive power of the 
land depends, 


These are all terms of frequent occurrence which would 
inevitably occur in every report on forest organization, and 
for this reason it would be ae well to have thoir meaning settled 
at once. 


Janeatt Buenvn. 


JJ. lores ann Queues. 


% frngment from x German writer on the reagous thy the 
State shonld manage forests.* 
(CTnterspersed with some notes.) 


“Tug principles on which forest science depends havo beenly 
even up to recent times, a standing difficulty with economists, 
Splvicnlture and agriculture, which in aomo respects are closely 
comnocted, are governed by economic luws essentially different : 
principles hating a firmly established application to the ove, are 
only exceptionally applicable to the other. ‘Those who urge that 
all agricultural lands should bo in the hands of privato indivi- 
duals, are at the same time obliged to invoke the intervention of 
the Statein the case of forests; autd acknowledge the State’s right of 
tutelage as superior even to the right of the proprietor. While 
they urge on the one hand that the State shonld dispose of all its 
culturable lands, they maintain on the other,that the public forests 
should always remain in its bands. And lastly, if it is desirable 
to see agricultural estates sub-divided up to a certain limit, it is 
proferable on tho contrary to keep tho forest estates as eonso~ 
lidated in extent as possible. I think that these exceptions are 
easily accounted for, and that they rest on a simple and general 
proposition of political economy 5 it is because other conditions 
‘being equal, forests represent a syatom of cultivation less fu 
tensive than that of other properties.” 

[Degree of intensity of cultivation is the amount of labor 
and money expended in a longer or shorter time, in proportion 
tothe area. In agriculture intensive cultivation is the opposite of 
extensive, Garden cultivation is moro intense than agricultaral in 
most cases, and agricultural cultivation is moro intense than forest 
cultivation. Tho more intense the enltivation the less is it suited 
tobe conducted by the State. Private individuals can originate 
and carry out schemes at once, as the demand arises they cau 
quickly alter their plan of operations, transport at onea their 


Communicated. ‘Tho note contains one oF two assertions, of which wo do not 
quite approvetuk Boiron, 
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produets to the places where they are in demand for the moment 
with no hindrance er check, Government operations must 
proceod with a certain slowness and obedience to rulos.* 

It follows that while private individuals best occupy those 
spheres of production which demand rapid and unchecked 
action, the State best occupies those which demand the slow 
action of time, and which depend not on the momentary con 
siderations of the immediate demand, but on a combination of 
considerations which often reach into the distant future, or ex- 
tend to the indirect resulls of present action.] 

« Forests, quite unlike agricultural property, are much better 
preserved by the State than by private owners, ‘They demand 
comparatively a sniall amount of labor, and the operations ne- 
cessary are uniform in character, eo that the management 
of the State is not unsuited to their wants, 

“The instructions which the Forest administration issue can 
only impart an apparent activity to the work, for it is impos- 
sible even for an intelligent forester todo much to hasten tho 
growth of trees. It is only the lapse of time that can build 
up tho forest capital; and it is because of this necessarily 
slow progress that the State is best filted to manago 
forest estates, The treatment ot forests for the production of 
high-timber is impossible to any ono except the State ; and con- 
sequently those forests are managed in the interests of society in 
general (i.e, present and future), and not in the interest of im- 
modiate financial returns. ‘Thus, for example, when the State 
forests are few in number, it becomes necessary that the sur- 
veillance over private forests, by reason of their climatic in- 
fluence, should be more severe than when the State has a suffi- 
cient area of its own, The Government has the necessary right 
(by menns of the principle of expropriation on payment of 
indemnity) of possessing itself of all forest lands, the preserva- 
tion of which the interests of the public at large demand. 

“Tho systom of tenant-farming is never applicable to forests, 


4 Co qui dans toutes lea industries donne a Y'ection individaello une grande superior. 
Paetion gousernmentate, it de Vinitintive qui In caractérisent.. 

“La mobilieédon opération, in multiplcité des transactions, Ia eanstormantion dea poe 
aie la rapidito do leur (ranaport sur les points au ils sout demarités, no s'acermodens 
pas doe regutarité et de Tn lenteur cnlewlgo dee aluinistrations pubbgues.—J, 
Clare, Evudes, eur Leceunonie Worestitre, p. 82. 


in 
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[When a farmer makes over his lnnd to a tenant to cultivate, 
he delivers nothing into his hand but the land, whieh the tenant 
cannot injure beyond a certain points the tenant provides his 
own capital, which is to produce the fruits which he is to reap.) 
“Jf a forest wore to be 40 given over, the proprietor woull 
himself furnish tho whole of the capital which is to yield the 
profit, viz, he gives up into the hands of the tenant the stand- 
ing trees, ‘The temptation to the tenant to trench on the 
capital itself (which he has not had to furnish as in the other 
case,) and overeut the forest, is great, and it would be difficult 
to chock him. He would be given a surveillance so severe, ns to 
be tantamount to a direct management by the proprietor bim- 
self, Moreover, for forest, farming ont to a tenant has not 
tho samo advantage as in the ease of arable lands, beeause, 
without any intervention of the tenant, the forest fernishes 
inevitably ite quantum of available produce, which is im- 
mediately realizable. 

« Accordingly as forests offer an exception to the general 
characteristics of prodnetive esiates, so they offer an exception 
in their management, the Stato retaining it in preference to prix 
yate individuals.” 

(From W. Roseher, Bin National und Ockonomisches Waupt- 
princip der Forstwissenschatt, Leipzig, 2854.) 


Action of Forests on Metention of Moisture, 


«Wunw Napoleon was taken to St. Helena, says M. Blangui, 
tho English perceived it nocossary to take possossion of the Talo 
of Ascension which was nothing but an avid rock, with a scanty 
covering of a few eryptogamous plants, A company of 100 
men was established hero. In ten years this little garrison 
perseveringly formed plantations, and sueceeded in creating a 
productive soil in the island, and caused a spring of water to 
Le formed, ‘The island was also abundantly supplied with vege- 
tables, ‘This is what plantation did on a bare rock in the mid 
dle of the ocean.” ‘ 

M. Jules Clavé asks (on this story being told), why go 80 
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far for the proof of a phenomenon which is renewed daily wader 
oureyes, and which every inhabitant of Paris ean eonvince 
himself of without going beyond tho Bois de Boulogne or the 
forest of Meudon? Let him take a walk after some days’ rain, 
on the road to Chevreuse, bordered on the right hand by tho 
forest of Mendon, on the loft by cultivated lands. Tho quan- 
tity of water which has fallen, and tho duration of the rainfall, 
are obviously tho same on both sides of the road : nevertheless 
the ditch on the side of the road adjoining the forest will be 
still full of water coming from the infiltration through the forest 
soil; the ditch on the left contignons to tho naked culturable 
Jands will bo dry, the water having nt once run off. The ditch 
on the left will, in fact, have in a few hours all the water, which 
it takes the ditch on the right several days to conduct to the 
valley below, (Etudes, p. 54.) 


Goats in a Forest. 

Tene is a graphic but very true picture of what goata do 
ina forest: what a perfect description of our Panjab Salt Range, 
and I have no doubt of other places in India! 

‘Tho description is of forest of Savoy on the upper mountain 
ranges, 

“Yon can see here and there a few bushes, the remains of 
forest that once flourished, but thoy are now browsed down by 
cattle, or cut by the villagers as fast as they send forth fresh 
shoots, until exhausted nature rofuses to continue any longer 
hor labor of’ vegetation ; then the bushes disappear altogether, 
boing but a greyish stain on the denuded slope. 

“Under such conditions it is not surprising that eattle- 
feeding should have become, in most places, tho chief standby 
ofrural economy. Unfortunately, it is not the herds of white and 
dun cows that one sees on the sides of the hills of the Jura 
or Switzerland, whose silver-sounding bells resound fur down 
the valleys ; it is almost exclusively sheep and goats that cover 
the rock, and it is their plaintive bloating that alono breaks 
tho silonco of these solitary wastes, The sheep and the goat 
tear up the herbage instead of biting it cleau off. ‘They throw 
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themselves greedily on all kinds of plants. They devastate 
the forest, ruin pasture lands, and eanse damago greater and 
more irremodiable than all other cattle put together. 

Whon they aro very numerous, they ravage the country 
just as a flight of locusts would. They cleave the soil with their 
narrow pointed hoofs, render it thus more easily furrowed by 
the next rainfall, and thus promote the formation of ravines. 

Jn the four departments of Var, L’Isere, the Hautes and Basses 
Alpes, these goats aro estimated at 1,500,000 in number: but 
all do not belong actually to the inhabitants of the depart- 
ments. Some really coma from Piedmont and Provenes, 
Alter having passed tbe winter on the plains, during summer 
thoy are taken to the mountains, where for a consideration of 
50 centimes per head, thy acquire the right of not leaving in their 
track any trace of vegetation. 

Within propor Jimits grazing is a precious resource to tho 
mountains ; carried to excess, it becomes a veritable scourgo,” 


Powsanr, 


The Dye from the “Toon” dower. 

A good yellow dye said to bo used for ailk dying and to be 
permanent, is obtained from the flower of the “toon”? (Cedrela 
toona,) 

‘The panicles of whitish flowers ave in blossom in April and 
early May. 

‘The dye stuff is produced hy certain small glandular bypogy- 
nons discs at the base of the stamens, t will be observed that 
some of the flowers aro prostemonous, i, ¢., develope the stamens 
first, and others are poststomonoys, i. ¢,, develope the pistil 
first: indeod, on examining a small cluster of “toon” flowers 
one sees a number of flowers with a developed pistil and ovary, 
in which the stamens are withered and abertive and develope no 
colored discs; the neighhouring flower has stamens and dises and. 
an abortive pistil, ‘The flowers are honey-sconted, but it is 
said insects are not attracted by scent but by color, Can thesa 


*Whon thoy da not ent them, they nevertheless bite or rather weene 


hem off, Any 
fone who has geen a gent ia 9 Deodar or pine forest wil} baye nuticed t 
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dises bo intended to attract insects which shake tho stamens 
and thus disperse (or themselves carry away and deposit) 
tho potlen which thus reaches the neighborring developed pistil ? 
If 80, why aro tho dises at the bottom of the flower, and not 
vonspicuous ? 


BIL BP. 


Ebina Blackwood, 

Sin,—In your number for October 1875, Mr. Robertson, 
om.c.s., kindly offered to send mo seeds of China Blackwood, if 
ho knew my address. Will he kindly send some, 20 seers, if 
‘he can spare so much, to address as below. 

Yours obediently, 
B. H. Banrs-Powent, 
Conservator of Horests, Lahore. 


Mlobements of Pine Reabes. 

Sir,—I beg to forward au extract from “Tho Garden” of 
Febrnary 5th, 1876, regarding an observed curious movement 
of the leaves of Abies Nordmanniana. It would be intorost~ 
ing to know if any of your correspondents have observed any 
similar movements in our Indian conifers? 

Lam, Sir, 
Yours 
© F, Exuorr, 


“M. Chatin has lately called attention in the French Academy 
to somo curious periodic movement in the leaves of Adico 
Nordmanniana, which avo whitish on tho lower, and dark 
green on the upper, surface, If tho tree bo observed early in 
the morning, or about sunset, the “ensemble” of the foliage 
scems uniformly whitish: whereas, in the course of tho day, 
tho green tint scoms very general. This is found to result 
from an alteration in tho position of the leaves, so that thoy 
present, now their npper, now their under-surface to the ob- 
server, and a diurnal position ean thus be distinguished from a 


nocturnal one. 
M. Chatin has beon sindying these movements, and pro- 
misos some further details regarding them shortly” 


REPRODUCTION OF BAMBOOS BY SFEN, $9 


* On the Hilling of Trees, 
(No. TIL, page 315.) 


As M. H. F. has not thought it worth while to answor the 
pointless remarks made by F. B. with his talk about lecture 
rooms and treatises on botany, perhaps an on-looker might do 
80. 

M. H. F. gives a lucid explanation on the point asked, and 
though his statement with rogard to scalariform tissue may 
want broadth, it must be remembered that the whole subject 
is by no means as cloar as the dogmatic assertions of old writers 
inake il out. We should strongly advise both F. B, and his 
botanical friend to look for light elsewhere, than in the author~ 
ities they quote so wrongheadedly, though oven these respect 
able authors must feel uncomfortable in the mouth of a man. 
who talks about “hyrocarbons” aio, Why not hieroglyphics? 
It reminds one of the story of the 8. C. Police Officer who 
reported that the “renumeration” of certain members of his 
forco was insnfficient. 

Kap-nanot. 


Beproduction of brmboos by seed. 

In 1872 I reported tho supply of hamboos in my charge 
to be inexhaustible (by fair cutting, béen entendu), and such 
was my firm opinion, We are now only at 1876, and tho 
supply is apparently oxhausted, In 1872, what tho natives 
call the “Inda,” ie., the general seeding ocurred. I was pre~ 
pared, by general report, to see the crop on foot die away, and 
accordingly attempted, with some sncenss, to got rid of it, in 
exchange for rupeos. During the present hot weather, during 
a lengthened tour through these jungles, I have been horrified 
to find that, what remaiued unent of tho old stock was dead 
on foot, but that any now crop was quite tho exception. The 
natives affirm, that it takes ten years for the seed to give a 
full-sized bamboo, ie., that in the natural course of events, if 
tho seed fell in 1872, it would be next to impossible to find 
the young bamboos in jungle in 1876, To mo this is a serious 

u 
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anxiety, for not only do some 10,000 square miles of country 
depend on this supply, but it represents an item of five fignres in 
tho receipta of a district, whose total forest revenue never rises 
above five figures. I trust any of your readers, who have had 
experience on this subject, will give me the benefit of it. 
RCW. 
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Ganson’s bydeanlic motor and its application Lo Forest 
Sotvnills. * 
By A, Suyrutes. 


Foresr sawmills in a hilly or mountainous country are placed 
under somewhat peculiar conditions; they are almost always 
situated far from regular workshops where their machinery 
could be repaired; they are generally located in valleys 
in the aniddle of, or in close proximity to, tho forest, whero 
the streains, without possessing a largo body of water, have 
nevertheless a sufficiently rapid fall to give the requisite power 
within a short distance, that is to say, tho fall enables us to 
dispense with the cost of constructing a long canal. ‘Thus to 
utilise the power supplied by nature in mountain streams, wo 
must have a prime mover that is at once simple and solid, easy 
to repair and keep in good order, capable af working under 
a small volume of water with a considerable fall, and endued 
with a high velocity of iis own. 

Hydraulic movers that have hitherto been employed do not 
satisfy these conditions in a complete manner; undershot 
wheels lose a large quantity of the work that the water 
is capable of performing; breast and overshot wheels labour 
under the same disadvantage when moving at a high speed ; 
if a lower velocity is given to them, thoy require extra machin 
ery to multiply tho speed, and this increases the cost, 
makes tho sawmill more complicated, and is an additional canse 
of loss of power. 

Turbines which have been introduced more recently are free 
from these disadvantages, for they move at a high velocity, and 


© Vor the gronter pretion ofthese nntog, T pm ined ta eal! pammitot on tha 
subject by M. Housel, Profesor at the Forest School of Nancy. re 
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the proportion of effective to gross work is very great ; but in 
spito of numerous attempts to introduce them into the clise of 
sawmill, wa are here considering, they have not proved a com= 
plete anceoss. In point of fact, a turbine constitutes rather a 
delicate kind of machine, the workmen allow bits of wood and 
stones to enter thy interior, and frequent repairs become neces 
sary; we have seen thut to obtain these repairs is a matter of 
some difficulty, and turbines, though well enough adapted to 
town indusiries, are not so well suited to forest sawmills as tho 
wheel which forms tho subject of this notice. 

It was invented by a paper manefacturer in France named 
M. Ktienne de Canson-Montgolfier, 1 believe about 80 years 
ago, for in 1849 he bronght it to the notice of the Aca- 
demy of Sciences in Paris, and it is gonorally called after him, 
the Canson wheel, His invention soon attracted tho attention 
of engineers, and at the present day there are over 200 wheols on 
this model working away in the Vosges mountains, a tract of 
country from ita innumerable and rapid streams eminently 
adapted to this partienlar motor. I propose to limit my 
remarks to a short description of the wheel, with some account 
of its construction, its power of working, and its cost. The 
mathomatical theory, on which the construction of this wheel 
is based, is ingenious, but it would take up too much space to 
go into it fully, and moreover it is not probable that it 
would prove generally interesting. 

‘Cho annexed drawings will give a better idea of the con- 
struction of the wheel than any amount of written deser 
but at the same time there are a few points that merit special 
notice, and by calling attention to these, the drawings will be 
rendered more intelligible, 

‘Phe wheel is made entirely of iron, and consists escontially 
of two plane circular flanges, of the same size, and conterod on 
tho same axis; it would be moro correct to aay, of the same 
diameter, for it will be observed that oue of them is full, 
whilo the othor has its central portion ent out, in order 
to admit of the passage of the supply-pipe into the interior. 
‘These flanges are joined by a series of curved iron blades or 
paddies, each of which forms part of a cylindrical surface, 
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whose generating lino is parallel to tho central horizontal axis 
of tho whole machine. A section perpendicular to this axis 
shows the blade as part of a cirele, which mects tho interior 
circumference of the hallowed-out flimgo at an angle very 
nearly equal to 90°, and the exterior ciroumforonee at an anglo 
comprised between 20° and 30°. The mathematical theory, on 
which the construction of the wheel is based, shows oxactly 
what these angles should be in order that the maximum amount 
of effective work may be obtained, but in this, as in many 
othor cases, it is not possible to follow the indications of theory, 
For instance, according to the theory, the latter angle—the one 
comprised between the blade and the exterior circumferenco— 
should be zero, but the consideration that plenty of room 
must be allowed for the escape of the water through tho whee) 
results practically in tho angle being of the magnitude already 
mentioned, 20° to 30°. 

‘There is nothing else botweon the flanges, so the space com- 
prised between two consecutive blades and the flange on either 
side is a short curved canal, which gradually becomes wider as 
it recedes from the interior outwardly. 

Water is admitted on to the lower portion of the inside of 
the wheel, and a mere glanco at the position of the water- 
escape box and the conduit-pipe will show at once that it is im- 
possible to strengthen the flanges by any arms or bands in the 
inside; henco the arms aro placed on the outside of the solid 
flange—tho ono opposite to the conduit-pipe—and to thom the 
shaft is attached. Thus the whole weight of the wheel acts at 
ono end of the shaft, and though this is counterbalaneod to 
some extent by a fly wheel at the other end, it has been re- 
marked that the shaft ceases to work perlectly true after tho 
lapse of some time. This has also been attributed to the fact 
that tho timber-frame always stopping at the lower part of its 
vertical course, the water on the opening of the small door in 
the water-box always strikes against the same portion of the 
wheel (for to one up and down movement of the timbor-framo 
corresponds one rotation of the wheel as will be seen further on), 
If this were the principal cause, it could be easily got rid of by 
adapting a break so as to arrest the motion of the timber-frame 
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at any point in its course; but this is only a slight disadvan- 
tage aftor all, and has not hinderod the successful competition 
of this wheel with others of a similar kind, against which this 
fault could not be urged. 

‘The water-box is placed as close as possible to the interior 
edges of the blades, and a small door, which ean be raised and 
lowored by means of Severs from the inside of the sawmill 
where the men are at work, permits the water to shoot out on 
to the blades with a high velocity. The thicknoss of this sheet 
of water at its exit is equal to the height to which the door 
is raised, and this is seldom more than two inches. Its broadth 
is a little bit less than the intcrior distance botweon the two 
flanges, for the water, owing to the great prossure, spreads 
out laterally, and the width of the door has to be so arranged 
that the water may just cover the entire width of the blades; 
otherwise some of the water would oscape without doing 
work, and there would be a loss of power. 

‘The conduit-pipe should be of such a diameter as to convey 
tho whole supply of water without stoppage and no more, 
i.e tho discharge capacity of the pipe should be exactly equal 
to the available supply of water ; it should have the steepest 
slope, and as few angles or corners as possible; where elbows 
are necessary, curves of lange radins should connect the 
straight portions of the pipe, so that all the fluid veins may 
be considered parallel to each other at any section normal to 
the pipe. ‘The pipe may be made of sheet or cast iron, or even 
of pieces of wood bound solidly together. 

T have said that the water shoots out on to the blades with 
a considerable velocity ; this velocity differs but little from 
tho theoretical velocity due to the head of water employed, 
friction in the conduit-pipe being the chiof cause of difference. 
Various heads have been utilised, but 15 feet ahould be looked 
upon as a minimum. One sawmill in France works with a 
head of 72 feet—a thin stream of water—which would give 
a velocity at its exit from the small trap-door termed tho 
initial velocity of about 68 foet per second. An ordinary 
head would be 25 feet, and this would give a theoretical initial 
velocity of 40 foet per second. 
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The principal advantago of the Canson wheel consists in its 
own inherent velocity, which varies from 140 to 170 revolutions 
per minute, thus enabling us to dispense with all machinery 
for multiplying tho speed; hence the comecting rod of the 
timber-frame is attached directly to the shaft-crank. Here 
wo obviously have a vory simple machine consisting of the 
wator-whoel itself, and shaft carrying a fly-wheel and erank 
in one, and a amall eccentric to work the timber-carriage, and 
it is a machino that very seldom gots out of order, or requires 
ropair, 

‘As the water is delivered throngh a pipe, any fall however 
great can be utilised; hitherto turbines alone could have 
worked with a head of 72 feet; but M. Canson’s wheel has 
this advantage over turbines, that there is no pivot working 
under water—an arrangement that periodically and frequently 
gots out of order, and demands the aid of a skilled mechanic 
to put it to rights; this from the nature of the case is difficult 
to obtain, and would any how rosult in loss of time. 

There are certain rules for constructing the wheel, which 
are deduced from the mathematical formule ; these need not 
be given here, but it may be remarked that, when it is intended 
to erect a sawmill of this description, tho very first thing to 
do is to find out the available head, and then to calculate the 
initial velocity of the water, i, the velocity at ita exit from 
the little trap-door in the water-box, The whole comstruction 
of the wheel and mill is based upon this initial velocity, so 
there is no fear of first building the sawmill and then finding 
‘out, whon too late, that there is not enough water to make 
the wheel go round. A wheel of this description that has a 
diameter of 4 feet is considered a very large wheel; many are 
8 foot in diameter, some aro even less, The drawings, however, 
will show tho real sizes of the various parts, as they were 
drawn to scale from a sawmill actually at work in the Vosges. 

Having said thus much on the wheel and its construction, 
T now come to its elfective powor, and the work it is capable 
of doing. . 

From experiments carried out by M. de Ganson, it was 
satisfactorily determined that, with a head of 18 to 20 feot, 


14 CANSON’S HYDRAULIC MOTOR AND ITS 


the effective work was 60 to 65 per cent. of the gross work 
due to the fall of water. The same co-efficient 0°65 was also 
found with 2 head of about 40 fect, With a head of less than 
12 or 16 feet, tho effective work would diminish rapidly. This 
proportion of offective to gross work may appear small, but it 
must not be forgotten that the high speed of the Canson wheel 
enables ue to dispense with all multiplying power, and hence 
one great causo of loss of work is done away with; and more- 
over we can utilise much higher falls than is possible with 
other kinds of hydraulic motors, It may be obsorved here 
that the maximum amount of work is obtained in practice by 
taking the angular velocity of the interior cireumforenco of 
the hollowed out flange as eqnal to half the initial velocity 
of the water. 

In France, these sawmills are generally used for converting 
loga into planking, and almost invariably only ona saw 
is attached to the timbor-frame. ‘This one saw tears through 
the wood at the rate of 30 linear inches per minute, 
the number of strokes being the same as the number of 
revolutions of tho wheel, in this case about 165 per minute. 
‘The actual outturn is 1,600 running feet, or 1,260 superficial 
feet per day of 20 hours, and this with only one saw in the 
timber-frame; it must not be forgotten, however, that we are 
here alluding to the comparatively soft wood of the silver fir 
(Abies pectinata), a very different material to our Indian sél 
and teak. 1 regret that I cannot give the real working power 
of the sawmill from which the drawings were taken, but it was 
probably not more than 7 H. P., a force that is amply sufficient 
to cut up heart of onk with one saw at a time; it is improbable 
that these mills ever exceed 10 H. P., and whether that force 
is sufficiont to deal with sil and teak, I must leave to more 
experienced hands to determine. 

Tho simplicity of these machines is well illustrated by the 
establishment necessary to keep them going. In France, the 
whole establishment employed on the sawmill itself consists of 
two men and two boys ; they work in relays, a man and a boy 
at a time; the working day is 20 hours, and they can easily 
reckon upon 300 days work in the year. 
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A few remarks on the cost of the wheel and of the whole 
sawmill will not be out of place. The wheel itself in French 
workshops would cost abont 1,500 franes, or say Rs. 700. Tho 
mechanism complete would amount to between 5,000 and 6,000 
francs, say Rs. 2,000 to Rs, 2,500; and tho whole sawmill, 
building and all, would cost 10,000 franes, or Rs. 4,000, Any 
ood workshop would be able to constract a whool of this 
description ; for instance, Messrs. Nicol and Co. of Bombay 
could doubtless turn one out, if they were provided with the 
roquisite drawings and specification ; the cost would vary with 
the current price of iron in the market, ‘The best manufacturers 
in Franco are Mossrs, Wiedmann Brothers of Roth (Alsace) + 
others are Messrs. Boyer Brothers of Saint Dié (Vosges), and 
Messrs. Royer of Epinal, and Gonlut of Bra, also in the Vosges. 

The foregoing remarks, incompleto though they be, may 
perhaps serve to draw the attention of Forest officers to a class 
of sawmill that is simple, effective, and comparatively cheap, 
requires fow repairs, and takes np but little spnce—which is an 
advantage sometimes in mountain valleys. The supply of water 
in India is governed by far different laws to those which hold 
good in the Vosges ; but I'am convinced that in many localities 
ont here—and not only in the Himalaya—the requisite con~ 
ditions for the successful working of a Canson wheel are avail~ 
able, viz, an unfailing supply of a small quantity of 
water with a considerable head. Whether in euch localities 
there aro any State forests, and whether theso forests contain 
any marketable timber, are no doubt considerations that have a 
prior claim on our attention, but into these it is not my province 
to ingnivo. 

In conclusion I may state that a small working model of the 
awheel and shaft has been constructed, and arrangements can bo 
made for sending it by rail to any Forest officer desirous of 
seeing it, on application to the Conservator of Forests, Central 
Provinces. 
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Explanation of the Plate. 
Figuaa 1 shows tho Projection of tho wheel on a vertical 


plane at right angles to the central axis of the machine, 
CC the wheel. 
P PP three of the blades seen in section, 
DDD _ the water-box. 
EB the conduit-pipe. 
AAA. the system of levers working on the pivot B. 
BR a rod communicating with the interior of the 
sawmill, 
W > aweight which causes the trap-door to shut of 
its own accord when the rod R is let go. 
Froure 2 shows the projection ona vertical plane parallel 
to the central axis. 
LL the arms that connect the wheel to the shaft V. 
T tho trapdoor as it appears whon closed, ‘The 
central portion of the wheel is omitted to show 
tho water-box in position. 
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The Cultivation of the “ Euenluptus Globulus” and other 
Gustralian cums in Andia. 


For many years past the Government of India has been 
importing largo supplies of seeds of the trees of this 
family, and chiefly of the Euealyptus globulue (blue 
gum). These seeds have been widely distributed with 
the object of acclimatizing such useful trees in the part® 
of India best suited to their growth, The experiment 
has not beon particularly succossful, and in fact it may 
be said that the trees have lived only in two placea, 
tho Nilgiris and Ranikhet. In the Nilgiris their cultivation 
has Iong passed heyand the experimental stago. I have 
seen it stated somewhere that in places the growth of 
these trees has quite changed the aspect of the country. 
Official reports all testify to the rapid growth of the Austra 
lian gums, In the Madras Forest Re- 
port for 1868-69 it is stated of the blue 
gum that “its rapidity of the growth on theso hills exceods that 
of any treo indigenous or introduced, and has been the admir- 
ation of all forest officors who have visited our plantution.”* 
This rapidity of growth was partionlarly noticed in the sholas, 
and it was recommended that as these were thinned out 
for firewood they should be renewed with this tree. “It 
exhibits the most favourable growth when planted inside 
sholas of the indigenous trees (particularly in the ravines), 
as it.soon overtops all the native trees, and it has completo 
shelter from ‘the wind when young. One tree in such a loca- 
lity in the grounds uf Gayton Park at Ootacamund is quite 
a sight: it is upwards of 12 feet in girth and of enormous 
stature.” The Commissioner of the Nilgiris wrote in Decem- 
her 1869: Tt may be said to bo established that certain 
species of the Eucalypti grow splendidly on the Nilgiris and 
four times as fast as the teak-tree grows anywhere, and that 
the timber of the Eucalyptus is at least equal to teak for the 
various purposes for which teak-wood ia wanted.” Tho fol- 
lowing is an account given in August 1868 by the Con- 
servator of Forests in Mysore of the Nilgiri plantations of 
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Enealypti visited by him in company with the Madras Con- 
servator :— : 

1, “I have the honour to report, for the information of 
“the Commissioner, that I lately visited the Government 
“plantations (at Ootacamund) of Euealyptus and other useful 
« timber trees, chiefly exotics, 

2. “ Major Beddome, the Conservator of Madras, at my re 
* quest, kindly took me over them, and gave me much valua. 
“able information. I would respectfully suggest that, if the 
“ Commissioner should consider the experiment worth trying, 
“seeds of the various kinds of Fucalypti might bo obtained 
“from the Australian Government, and these valuable timber 
“trees be introduced into Mysore. 

8, “In the plantation we first visited, about forty acres 
“had beon planted ont with the Eucalyptus globulus (blue 
“gum), The planting was commenced in August 1863, and 
“the trees had grown capitally. I measured two trees planted 
“out (seedlings) in 1865. One measured twenty-four feet, 
“the other thirty feet, to the top of the terminal shoot, and in 
“ girth reepectively, thirteen and eighteen inches. Major Bed- 
“dome tells me the timber is equal to teak, and, in spite of its 
“rapid growth, is good close-grained wood. The growth, in 
“the Ootacamund climate, of this tree is almost incredible. In 
“the public gardons is a specimen of Eucalypius globulus now 
“twelve years old. Itis about 100 feet in height and measures 
“six feot in girth, nearly, at three feet from the gronnd, This 
“specimen branches low; but it was grown as an ornamental 
“trea, not for timber. ‘To thrive well, the Hucalyptus requires 
“an elevation of 4,000 feet; several sites could be found in 
“Coorg, Munjerabad, and Nagar, for its propagation, Itis 
“very hardy. In the plantations I visited, there had been 
“seareely one casualty in the first year; last year somo young 
“trees hind been killed by frost, especially those in low and 
“marshy ground. But, apart from the frost, the tree flou~ 
“ishes best in damp ground; the largest tree in the plantation 
“ grew close by the side of a stream, and its roots were entirely 
“© surrounded by water. a 
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4, The manner of propagation is as follows: Nursery beds 
“having been prepared, the seeds are sowa broadcast (genor- 
“ally in December or January in Ooty), and covered lightly 
“with earth to the depth of quarter of an inch. ‘They ava 
“watered copiously, When about three months old, they are 
“‘tuken up, the roots covered up with earth, and then with moss, 
“and the plants aro in that state placed in fresh beds, or even 
“(in this climate) simply under pandale, withont being put 
“into the earth, Ilere they remain for about a month to ree 
“cover themselves, and they are then planted ont in pits or 
*trenchea, anch plant being six feet distant from the next. ‘The 
“dimensions of the pits and depth of the trenches varied 
“considerably. Some of the pits wero threo feet enbe, 
“others only eighteen inches cube, Tho depth of the 
“trenches too varied from eighteen inches to thirty-six 
“inches. A uniform depth of two feot and breadth of two 
“foot for the trenches, or pits two feet cube, would perhaps 
“be the best, If the spot where the seedlings have been plunted 
“out is well protected from the wind, they require no further look- 
“ing after. Should, however, tho wind got at thom, it is found 
“necessary to remove almost all the leaves, as the plant is apt 
«to get top-heavy, is blown over and injured. Being planted 
“out only six feet apart, they draw each other up, and require 
“no pruning, the lower branches dying off naturally. 

5, “If introduced intu Mysore, we could not moss the 
“plants, Major Beddome advised my using bamboo pots, 
“which havo answered well up here. ‘The young seedling, on 
“being first moved, is put into the bamboo, which is then place 
“ed on the ground under the shade of pandals; when tho 
“timo for planting has arrived, the young plant is pushed out 
* with a stick, 

6, “We then went on to Major Morgan’s plantations. 
“Hero I saw a thriving plantation of Eucalyptus globulus agod 
“seven years. I mensured one specimen. It was four feet 
“in girth at six feot from the ground, and seventy foot high, 
“measuring about twenty-five feet to the first bough. ‘Tho 
“girth of this specimen was exceptional, but there were several 
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“hundreds of trees which would have measured about three feet 
“or throo and quarter feet in'girth. They were all well grown, 
© with clean stems, and had never been pruned. ‘They stood at six 
“feeb apart, and Major Morgan has this year commenced thin 
“ning them out. Grass grows welt under the shade of these 
“ trees, 

7. “At Major Morgan’s plantations I saw specimens of 
“Eucalyptus globosa, B. peperetia, B, citriodora, several kinds 
“of stringy barks, all Euealypti from Australia. They were 
“growing well, Major Beddomo advises the introduction of 
“the following trees as the best known timbers: Exealyptus 
“ glolulne, Bucalyptus sideroxylon, and Eucalyptus marginata— 
“a valuable timber and said to be ebnoxions to white-ants. 

* * * * * * * 


“Pho leaves of all the ucalypti, especially whon tho plants 
“aro young, are full of oil glands, The ucalyptus globulus 
“leaf has a strong taste of camphor, and goats ever will not 
“touel: it.” 

Large plantations have since been formed by the Forest De- 
partment on these hills, and have succeeded admirably. In 
the plain districts of Madras, however, the attempt to grow 
the Australian gums has been a complete failure. Repented 
notices have from time to time appeared in the public journals 
on this subject, but the last notieo I find is the following quo- 
tation from a recent report by tho Sanitary Comunissioner for 
‘Madras :—~ 

“J observe in the newspapers that the subject of the culti- 
“vation of the Eucalyptus globulus in marshy places has been 
« under consideration with reference to the drainage of village 
“sites and proteetiua of the health of tho people in the Goda- 
“yery district, As the order of Government on this subject 
«has not been communicated to me, Tam not able to submit 
any yemarks on it; but in regard to the genoral question of 
“the cultivation af the Zxcalypti in the plains of India, I 
“have the honour to state that the experiment is almost cer- 
“tain to fail. Looking to tho importance of introducing 
malaria destroying tress, T have personally been endeavour 
“ing to grow the Luealypti in Madras, but, so fav, without, 
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“any hopo of success, Tho seeds germinate, and the plants 
“grow rapidly under shelter, but they seem unable to bear 
“tho great solar heat and die off when planted ont. ‘They 
“thrive but indifferently on tha elevated paltean of Mysore 
“and it is only in our hilly ranges, with elevations of 4,000 
“feet and upwards, that they appear to grow vigorously. 
“Judging from the results of experimental trial of these trees 
“in Madras, I do not think there is any chance of their flou- 
“rishing in the delta of the Godavery river. But while the 
« onltivation of the Zvcalyptus in the Godavery district may be 
“impossible, there are plenty of trees which may be substituted 
“for it, Tho supposed virtues of the Eucalypti in neutrali- 
“sing minsmata ave probably exaggerated, and whatever 
« nowor they have in this way is possessed in common with many 
other resinous-odoured plants, like casnatiana, mango, jack, 
“&e,,which grow freely in the plains, wherever they are plant- 
“ed and taken caro of. I would submit, therefore, that the 
“sponding of money on an exceodingly doubtful experiment 
“is unadvisable, when experience has shown us that trees of 
“similar properties with the Zucalypti may be raised with 
“every prospect of success in the eastern coast deltas.” 

Major Beddome, the Conservator of Forests, is of opinion 
that the 2. gloduius cannot be growh in the latitude of the Mad- 
ras Presidency lower than 4,500 feet, Colonel Morgan, De 
puty Conservator in the same presidency, says that 2. globuins 
is best grown at an clovation of 6,000 to 7,000 feet; the red * 
gum (Z, rostrata), at 5,000 to 6,000 feet; jarrah (. robusta), 
at 4,500 to 6,000 feet. 

‘The experiments made by the Conservator of Forests in 
Mysore havo not been suecessful, ‘The 
first sowings in 1870-71 failed, owing, 
it was said, to a large proportion of the sced having lost its 
vitality before receipt in India. In 1871-72 plantations of blue 
gum wore commenced in Nagar “with poor success, as out of 
6,A90 seedlings transplanted, 5,816 died.” In 1872-73 the annual 
report informs us: “The exotics, chiefly Australian, intro- 
duced into the plantations, have failed in large numbers, and 
those which haye so far suceeaded require special care. Tho 
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attempts to grow the jarrah (£. rostrata) in Nandideug have 
been successful so far, and tho young trees look very healthy. 

Ta Bombay, as far as wo know officially, no attempts havo as 
yet been made to introduce these trees ; 
but [see it stated in a newspaper 
that the Zuealyptus globules is thriving in the Vicioria 
Gardens in the town of Bombay. The Commissioner in 
Sindh has cirentated a paper recently written by Dr. 
Morton recommending the cxltivation of the Encalypti: in 
thet province, and he Ins sent fora lirge quantity of seed 
with which to commence experiments wherever possible. 

In Bengal all the attempts made to grow the H. globulus in 
the Botanic Gardens have failed. Tho 
seed sown has often germinated with- 
out difficulty, and in quantity. Plants have also attained 
the height of eight or ten fest, but then they die ont Dr. 
King says that the chief difficulties of cultivation begin 
when tho roots have become sufficiently long to ‘reach the 
water-level. He attributes the failure of the tree to the high 
water-level in the sub-soil, the high tomperntorc, and the alluvial 
nature of the soil of the province. Recently on a sugges« 
tion mado by a native newspaper for ths cultivation of tho 
Enealyptus globulus in the fever-stricken tracts of Burdwan 
and Hooghly, a letter was written from this Department to the 
Government of Bengal, No. 489, dated the 7th May 1874, an 
extract from which is appended 

“Although the alleged anti-miasmatic properties of this trea 
“are problematic, there is no doubt that the introduction of fast- 
& growing aromatic trees, like the gnm-troes, which moreover 
«produce serviceable timber, can only he advantageons, The 
“species of Eucalyptus, which grow laxuriantly on the Nil- 
« giris, and which are cultivated in Provence and Algeria (E. 
& globulus, obligua, and other species), are from the temperate 
climate of Tasmania and the southorn parts of Australia. These 
“do not thrive at Calentta, and would not thrive in the Burd- 
wan district. But there are numerous species of this genus 
“which inhabit North Australia, Queeuslind, and other parts 


“of tropical Australia, which, the Govornment of India is 
R 


Bombay and Sindh, 


Bengal. 


19¢  curivavion or rhe “evcaLvervs eLosutus” 


“informed, have been cultivated in the Calentia Botanical Gar+ 
«dona, but hitherto without success ; and I am to anggest for 
“His Honour the Lieutenant-Governor’s consideration that 
Dr. King might he encouraged to persevere in his attempts 
to introduce the gum-trees of tropical Australia.” 

Dr. King says that even these species have never succeeded 
in Caleutta, but he has sent for seed in order to carry out the 
experiments suggested, and promises to report the result. There 
are now, Dr. King reports, about sixty or eighty gum-trees in 
the garden, many of them being from fifteen to twenty feet high. 

Itis understood that the experience of the Caleutta Agri- 
enltural and Horticultural Society is much to the same effect 
as Dr. King’s. 

In Assam tho only record of an attempt at tho cultivation 
of these trees that I can find is re~ 
corded in a recent report of the Agricul 
tural and Horticultural Society. Dr. Imthnrn, stating the 
result of an attempt to grow the Eucalyptus globulus at Tezpur, 
Upper Assam, writes as follows :— 

«T found it impossible to get the seeds to germinate in the 
«open, apparently owing to the soil being too moist. 

“own in pots, the sceds germinated pretty freely (from one~ 
“third to one-half of the number sown). The time required 
« for the germs to appear above ground was from five to twelve 
days, genorally nearer the former term, The young plants 
& ynfortmately look weak and premature, and aro very alow 
«in making leaves. 

“'Tho stalk bearing the cotyledons seems to have grown too 
“fast, and proves too tender. Heaping up fine earth round 
“the stalk doos very little good bayond preventing the stalks 
4 from bending under the weight of the cotyledons. 

“J have often noticed the same premature state with cold 
« weather plants, which I wanted to mise during the rains so aa 
“to have carly seedlings. Its causos are, as far as my experi- 
« ence goes, either — 


Assera. 


“Too rich soil or 
yy much humidity, or 
2) little light (reflected or directed) or 
3 high temperature, 
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“T have varied my experiments so as to satisfy mysolf that 
“the premature state of the young Eucalyptus plants is not 
“due to any of the first three causes just mentioned, and it 
“seems, therefore, that the high temperature was the cause of 
“the weakly state of the young plants,” 

Those remarks having been referred to Mr. Kare, of the 
Royal Botanic Gardens, he said that in his opinion the failure 
of Eucalyptua globulus in Assam was aseribable both to too 
great moisture and heat. 

“Ib is truo that the trea grows best in moist valleys of Vic 
“toria and Tasmania, and must there be subjected to » good 
“deal of dry heat during the hot season ; but still the distri- 
“bution, which ranges from 37 degrees to 44 degrees south lati- 
tude, indicates its unfitness for the Assam climate, while it will 
“ no doubt prosper in the North-Western Provinces, &e., and still 
“betier in the Mediterranean countries. 

“Dr. Fv. Mueller has sent us another species less temper- 
“ate than the above, viz, H. vostratus, and I enclose a fow 
“seeds for Dr, Imthurn for an experiment in Tezpur. Dr. 
“F, v. Mueller thinks that this is the best kind for tropical 
“regions in Iudia, and possibly De, Imthurn may be inclined 
“to try it and lot us know by-and-bye with what results.” 

Those seeds were sent with Mr. Kurz’s remarks to Dr. 
Inthurn. 

In tha North-Westera Provinces, Kumaun is the only local- 

North-Western Pro- ity where experiments have been offt- 
vices, cially tried. In his report for 1870-71, 
the Consetvator wrote:—“The climate and soil of Rani- 
Khet are evidently well suited to the Australian gum- 
trees. Wo have now gained considerable experienca in 
the cultivation of those very valuablo trees, and I am convine- 
ed that the best mode is to break up patches of ground and 
sow the seed broadcast on the spots the trees are to remain on 3 
for although the young saplings are not killed by transplanting, 
their growth is vory considerably delayed. ‘The soed should 
be sown in the rainy season, aud it will then germinate in 
about eight or ten days. The bluo gum is doubtless the 
quickest grower, and will do well enough for fuels but I 
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doubt its being of much use for timber, and I am rather 
afraid that it will be liable to get broken by the severe gales 
of wind peentiar to the Himalayas. ... Ihave directed Mr. 
Craw to break up open patches of ground in tho forest and 
sow all the gum seed he hns, and next year I moan to go on 
with this work ou an extensive scale, and there are many 
acres of small open spaces on the Ranikhet hill which I hope 
to get covered with gum-trees in this way.” 

‘He was also going to try further experiments at Chakrata. 

In 1871-72, Mr. Craw reported from TRanikhet :— 7,600 
gum-treos have beon planted in cantonments, and with fow 
exceptions aro doing well, * * * In February last, about 300 
gum scedlings wero taken from the Ranikhet nursery and 
planted at Mohabu (Kumaun), By the end of June, these 
little trees had grown from four inches to six feet in height, 
but I have since heard that many of them died soon after tho 
heavy rains set in, If this is the caee, the gum tree will not 
do in such a damp climate as the Bhabur, A small quantity 
of gum seed wus sown near Chakrata, but the heavy snow of 
last winter rotted it, and not one singlo seedling appeared. 
However, I fear the gum-tree is not suited to that cold and 
bleak cliraate.”” 

Mr. Craw’s last available report, dated 26th March 1873, 
shows that he had then between 15,000 and 16,000 gum-trees, 
and was expecting a largo increase to his stock from fresh 
sowings. THe considers that they have become acclimatized 
at Ranikhet, and gives come measurements in support of his 
opinion. ‘Tho oldest of tho gums, planted in August 1869, 
was 80 feet high when he wrote, and a number of others plant- 
ed in August 1870 ranged from 15 to 20 feet, the avorage 
being nearly 18 feet. He finds the seeds succeed best when 
sown in early spring, The young plants thus attain a few 
inches in height before the rains sot in and are not liable to 
sot off in the seod bods or in transplanting, which they do 
when from any cause the sowing lus been unsoasonably de- 
ferred. 

Colonel Ramsay snys that the Eucalyptus grows admirably 
at Naini Tal at an clovation of 6,700 feet, and at Donagiroe 
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nt aneleration of 6,500 feet, “therefore” he says, “it may 
be fully admitted that it does not suffer from the frosts to 
which hills to a height of 7,000 feet are liable.” Captain 
Birney in a small experiment found the E. globulus tho quickest 
grower of the seven gums he tried, it attained a height of six 
feet in one year. 

In the Punjab repeated attempts have been made by the For- 

Puja: est Department to raise the various species 

: of this genus, In his Punjab Planta 

(page 93) Dr. Stewart says :—“ These Australian trees havo 

as yet not been found easy to raise in the Punjab, although 

improvement is taking place in that respect, But several 

of the trees, which. have succeeded at Lahore and Madho- 

pur, where they were first introduced in 1860 by seed obtained 

from Dr. Chalmers, have grown at least twiee as rapidly as the 
ordinary Punjab trees.” 

Dr, Stewart does not specifically mention the blue gum, and 
it is not probable that this was one of the kinds which he 
mentions as having suerealed. Reeds of E. gigantea (from 
Adelaide), Ei. siderorylon (iron-bark, from Victoria), and other 
species have been obtained from time to timo and tried in the 
Changa Manga plantation without success, The blue gum 
always failed. Writing in April 1870, Mr. Baden-Powell report- 
ed that the experiments had been “so very satisfactory that a 
moro systematic effort to grow the treo on a large scale is desir 
able.’ Ho said that #. sideroaylon had been very successful. 
Further experience however caused Mr. Powell to change his 
opinion. Ia February of the presont year he wrote: “The 
only place we grew gums was at Changa Manga, and the plan- 
tation officers there have tried all sorts of species. We obtain- 
od a largo amount of seed, gave it a fair trial, and concluded 
that our plains do not suit the Eucalyptus species, but that the 
Jower hills would be their proper plac.” OF the Eucalyptus 
globulus he said: “It is the most difficult of all the gums to 
rear in tho plains. They have been tried and always failed at 
Lahore. 1 had one, I think about the third or fourth in all 
Tahoro, that survived and grew just as Mr, Humo describes, in 
‘a hectic, unhealthy sort of way.” These remarks wore made 
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on a request frum the Governmont of the Punjab for seals of 
tho blue gum, which Dr. Scriven, attracted by the nowspaper 
reports of the properties of the tree, wished to try in the central 
juil. Ho also recommended its being planted along the banks 
of canals in those districts where the canals had increased 
fevers. This Department asked tho Government of the Punjab 
to enquire into the results of the trials made at the Changa 
Manga plantations, saying that if after considering them it was 
of opinion that further trials would be useful, the application 
for sood might be renewed. This was last February, but no 
farther communication on the subject has been received from 
the Punjab, There is a blue gum ut Simlu iu the grounds of 
the Simla Bank. Itis not a particularly good specimen, but 
its existence shews that when onco established the tree ean 
stand frost fairly well, ‘This treo is some years old. I sowed 
a quantity of blne gum ced at Simla in the spring of last year. 
‘The plants grew rapidly, and I gave away a numbor of them 
when they were about « foot high. Those that I kept stood the 
winter fairly, though it was very severe, and ware in good con- 
dition when I left at the end of January. Butit was evident 
that if they had not been sheltered the seedlings would have 
perished, and it seems certain that the frosts of Simla are too 
severe for the tree in the early stagos of its growth to admit 
of its satisfactory cultivation on a large scale at that altitude, 

In Oudh the Bucalyptus globulus has been tried without sne- 

cess by Dy. Bonavia, In his report for 
oh 1873-74 on the Lucknow gardens, ho 
writes: ‘ 

So much has been written lately about the Bucalyptus that 
4 fow worda upon it may not be uninteresting. Several years 
«ago some seed which was ticketed #. globulue germinated woll, 
«and several of tho planta throve and were planted ont, Most 
“ of them died one rainy reason. ‘Iwo escaped and grew to 
“about 30 feet high, ‘Tho leaves hud a bluish bloom on them 
«gnd wore very fragrant, The leaves of the lower part of the 
« tyoe wore cotally difforent in shape {rom the upper ones. Both 
“these trees diod during a subsequent rainy: senson. I have 
«gow in the Horticultural garden 22 trees of another kind of 
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“ Eucalyptus, which Dr, King, the superintendent of the Royal 
“Botanic Garden, thinks is the Marginatua, If 80, ho states 
“it is a very valuable timber tree and equal to the mahogany. 
“This kind thrives very well. Some specimens, T should say, 
“are about forty fect high. They don’t mind the hot winds, 
“the rains, or the frost. Some have flowered bnt not seeded yet. 
“This may be a good kind to introduce into the Oudh forests.” 

We have no record of any other attempts to introduce the 
tho blue gum into Oudh, 

In the Central Provinces the only attempt made, as far as 
wo know, is a recent experiment by Colo- 
nel Wood, Deputy Commissioner of 
Sivoncha, who bronght out a lange quantity of seed with him 
after his return from furlough, meaning to introduce the troe in 
the Central Provinces. I can find nothing as to the result of 
this experiment, 

The only other place where, so far as our knowledge goes, 
&. globulus has been tried is in the 
Nicobars. Tho seedlings appear to have 
done fairly there yel, but tho success of the experiment is 
problematic. A report has been called for after a year’s 
experience, 

‘Thus it appears that after repeated experiments the Eucalyp- 
tus globulus has sueceeded only at Ranikhet in the North- 
Western Provinces and on the Nilgiris in the Madras Presi- 
doney. Even in Mysore and Coorg, at an olevation which 
might have been supposed not unfavourable fo the tree, it has 
failed, Heavy charges have been incurred from time to time 
on account of the importation of seeds from Australia, and it 
seoms questionable whether it is worth while going to much 
further expense in the attempt to introduce the trée on the plains 
of India. It is a native of the cool, temperate zone of the 
Australian continent and Tasmania, and its unsuitability to the 
tropical plains of this country seems now manifest. It might 
probably succocd well on the lower ranges of tho Himalayas. 
In these localities it is hardly wanted as a malaria-destroying 
agent, but it might bo usefal in the reboiscment of euch bare 
places as the chain between Kussowlic and Simla. ‘The aroma- 
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tie emanations from the tree are so strong that it is said cattle 
will not touch it, In this respect and in its extremely rapid 
growth (at Ranikhot the growth of a particular tree during the 
course of a year measured no less than 18 feet) it possesses groat 
advantages. q 

Certainly, if the treo possessed all or even half the virtnes 
currently attributed to it, Government would be bound to make 
the most strenuous efforts, without reference to cost, for its 
universal establishment in India, Here is a list of some of the 
virtues ascribed to it: When thickly planted in marshy dis- 
tricts the subsoil is specdily relieved of its superabundant mois~ 
ture as if by pipe-drainage, the tree absorbing daily ten times 
its own weight of wator from the soil, Minsma ceases wher- 
ever it flourishes, and fever flies before its face. The healthi- 
ness of the Australian climate is caused by the emanations from 
tho tree, ‘The bark and leaves possoss febrifugat and antiseptic 
properties. Tt is valuable as a disinfectant and as an active 
Agent in the treatment of diseases of the larynx und of the 
snucous membrane genorally; its leaves make » good lozenge 
for the throat, and baths in hot water, in which the branches and 
Jeaves have boon infused, remove rheumatic pains, neuralgia, 
and tha debility left by malaria, Tk is praised as a perfume 
(to.which the name Eucalyptol has been given) and as a cigar 
to promote digestion and for bronchial and asthmatic affections. 
And last, but not least, it has been discovered to be an infalli- 
vle remedy against the phylloxera vastatrix, thus: inoculate the 
vine attacked with the pave essence of . globulus, and in threa 
days tho phylloxera entirely disappeare, while tho vine is unin- 
jored. It is not-stated that the abbé who made this great dis- 
eovory has claimed or received the reward of three hundred 
thousand franes offered by the French Government. 

This catalogue of the virtues of the blue gum makes one 
think of the-wonderful powers snpposed three hundred years 
‘ago to be possessed by that “ most holy herb,” tobacco.” Clear= 
ly such statements want confirmation before they can be accept 
ed. They bear indeed on their face the mark of exaggeration. 
In one of the papers in which an account of the properties of 
the tree is given, it is stated that the British Government has 
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largely grown it in India and on the west const of Afticn with 
astonishing results in the diminution of fever, Now wo kuow 
that in Tndia no such results have been obtained, and on the 
west coast of Africa attempts are only now being made to intro- 
nee the tree, and Dr. Hooker is very doubtful of its succeed- 
ing there, Mr, Broughton, Government Quinologist at Mad- 
ras, has examined the bark and leaves of the tree with the result 
stated in the report to the Government of Mad:as appended, 
Gated 29th May 1872:— 

“Much has lately appeared in the papers and quasi- 
scientific journals concerning the valuable qualities of the 
“ Vuealyptus globulus as a febrifuge. In the Lancet for 20th 
“ April 1872, a notice is given of the uses of this treo me- 
“dicinally, in which it is stated that all parts are most value 
“able asa febrifage medicine, and also that the leaves, whon 
“smoked, are most efficacious in allaying pain, calming irri- 
“tation, and procuring sleep, Thie article furthermore in- 
“forms us that Professors Vauguelin Leiciana obtained an 
“alkaloid from the bark which crystallized like quinine as a 
© sulphate, and which yielded the ordinary reaction of quinine 
“with chlorine, water, and ammonia. I have examined the 
“bark and leaves of the Eucalyptus globulue, and have the 
“honour to state that neither quinine, quinidine, chinchonidine 
«nor chinchonine is contained in the plant in any proportion.” 

The only precise instances of the removal of fever by the 
agency of thia tree are those givon by M. Gimbert in his paper 
read before the Académie des Sciences, on which the numerous 
articles which have appeared in the journals Jntely have been 
based. ‘Tho cases quoted aro certainly remarkable if they ean 
be accepted without qualification, but Dr, Hooker, on the other 
hand, says that he bas failed to discover that the reputed vir~ 
tues of the tree have any certain foundation, 

Flowever, without discussing the question of its febrifgal 
and antimiasmatic qualities, there oan be no doubt that the 
Eucalyptus globulue is. very valuable tree, Its timber is 
excellent, very strong and durable. At the Paris and London 
Exhibitions the wood was mentioned in high terms as very 
auituble, from its hardness and durability, for various purposes, 
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and especially for ship-building, as it resists the attacka of 
insects in the water, At tho Paris Exhibition of 1862, the 
wood was recommended as well adapted for railway sleepers, 
MM. Trottier, who has written a pamphlet on the cultivation of 
the blue gum in Algeria (whore it is now largely grown), 
calculates that in eight years a tree would be sufficiently large to 
evt up into sleopers. In Australia the timber of the blue gum 
is greatly used by colonial shipbuilders and by millwrights, 
carpenters, and makers of implomonts, as well as by engineers 
in the construction of works requiring beama of great span. 
Mr. Broughton reports that the tree produces a gum resin in 
considerable quantities, closely resembling kino in its properties. 
He found it yield no less than 43 per cent. of tannin, and he 
thinks it probable that the gum would be found valuable as an 
astringent medicine. Its growth, aa has alroady been snid, is 
astonishingly rapid. 

But if the reputation of Eucalyptus globulus as a sanitary 
agent cannot be confirmed, it will probably be advisable not to 
waste money in further attempts to naturalize it on the plains. 
‘There are many other species of the same fumily which, as natives 
of the hotter parts of Australia, will probably sueceed perfectly 
in the plains of India. Their growth, like that of the blue gum, 
is rapid, and the timber of many (that of the jarrah for in- 
stance) is excellent, ‘The propagation of Eucalyptus globulus 
should be confined to those localities which aro known to be 
suited to it, 

Appended is 2 memorandum on the method of planting the 
Euealypti by Colonel Morgan, Deputy Conservator of Forests 
in Madras, with marginal notes by Captain Campbell Waller :— 


Memorandum on the planting of Eucalyptue, by Colonel H.R. 
Moras, Deputy Conservator of Forests, in charge of 
Mudumallai, §e. 

“Tho seed, which should be procured in January or Febroary, 

“should be placed in beds in rows 6 inches apart, 

2. “When tho plants are 6 inches high, they should be 

“taken up and placed 6 inches apart in beds; the roots should 

“the shortened to 4 inches, 
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3. “When 3 feot in height, tho plants are taken up with » 
“ball of earth round their roots, moss js bound tightly round 
“the ball, and the plants are loft in beds well earthed up about 
“ the roots and watered {ill the young rootlets show through, 

4. They may then bo put out. April is the best month 
“for planting, a8 the plants are then able to make strong roots 
“before the monsoon, 

5.“ When moss is not available, bamboo pots may be used, 
“taking care to keep the largo end of the joint for the top of 
“the pot the hole at the bottom to be plugged with grass. 
“The plants should be placed in the pots when 8 inches in 
“height, and Jeft till they are 2 feet high and the roots show 
“through; then thrust the roots through, and the plant comes 
“out with a ball of earth attached to the roots, Pits should 
“ be 18 inches enbe. : 

6. “In the second year it will bo necessary to prune the 
Nornat donot ike fo“ teea heavily to remove all sidebranches 
vance Heal opi “but the threo pairs at the top. 
Colonel" Mmgan's ax 7,“ Eucalyptus globulus ia bost grown 
Bnee ie 'prunme “from 6,000 to 7,000 feet olevation ; the 
sae ee een “xed gum (Ewcalyptue rostrata) from 5,000 
sahara Os Me «to 6,000 feet; the jarrah (Eucalyptue 
« robusta) (marginata ?) from 4,500 to 6,000 feet. If the situation 
“is very exposed, place your trees 4 feet apart in trenches 18 
“inches wide and deep. 

8. “In rich soils thinning may be necessary in the seventh 
« year ; in poor soils, the tenth year, Grass 
land is bost broken up by heavy ploughs, 
“and if a crop or two of potatoes or oats 
“ aro taken off it, the better for the plants. 
«A tree of Eucalyptus globulua at twelve 
“years of age in god soil will weigh a 
ton” 


J, E. O’Coxxor, 


Ox a new test for ascertaining the Season at tobhich Cimber 
has been felled. 


‘A paren presented by M. Prillieux to the Central Agricultural 
Society of France contains some interesting observations on 
the means of ascertaining the season in which the trees that 
produced timber offered in the market were felled in foresta. 
‘Tho season in which trees are felled seems to exercise a great 
influence on the durability of timber used for building purposes. 
‘Timber obtained from a treo felled at a season when tho sap is 
in full flow is, it is believed, more snsceptible to decay than 
timber from a tree felled in winter. This belief is genoral and 
of ancient dite, and it is confirmed by daily experience and 
by the results of several inquests held under orders of the 
Conrts (in France) for ascertaining the causes of decay in 
timber used in newly constructed buildings. 

But if architects and builders are unanimous in recognizing 
the danger there is in using indiscriminately wood obtained from 
trees felled when in full sap, they are also absolutely without 
the means of telling the difference when once the timber has 
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been promiscuonsly stored in depdts, Builders are therefore 
in a very ead predicament; since they know that tho quality 
of the wood varies markedly according to the season in which 
the trocs are felled, and yet they have not the means of 
distinguishing (he quality of the timber they use. On this 
point however pure scienco is able to cooperate successfully 
with practice, and the question of practically determining the 
gengon in which trees have been felled may be solved by 
following the indications furnished by vegetable anatomy and 
physiology. 

‘We know that in living plants the organie elements of nutrition 
which are assimilable, are, during the season of active vegeta- 
tion, formed in superabundanee, i.e. in excess of requirements 
of nutrition, During summer and autumn this surplus is deposited 
in reserve for future use in the cellular tissue or parenchyma. 
Sometimes these organic substances accumulate in the form of 
sugar na in the case of the beet root : but more frequently—and 
esporinlly in the ease of trees—in the shape of starch in deposit in 
the cells of the pith and of the woody cylinder (modullary rays and 
woody parenchyma). In spring when vegetation recommences, 
these organic assimilable substances are absorbed and used up 
in the provess of growth, during the interval which must elapse 
before the leaves are fully devoloped to perform their functions. 

Such being the normal course of vegetation, it is only 
reasonable to suppose that on examination we should be able 
to detect in those wood cells which are the special storehouses 
of such substances, some marked difference of appearance 
which would inform us whether the trees were felled in winter 
or when the sap was in flow. The investigation was fall of 
interest. M. Prilliewx was enabled to experiment on samples 
of onk timber of known origin, that is to say, where it was 
Imown for certain what samples were felled in winter without 
sap and what were felled in spring, Ho found that wood from 
trees felled in winter (when the sap is dormant) contains in the 
cells of both tho medullary rays or of the prosenehyma abun- 
danco of starch in minute grains called starch granules, whereas 
the calls of wood felled when the sap was in flow, on the 
contrary, contained none. The property which a solution of 
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iodine possosses of turning starch to a violet colour permits us 
to detect the presence of the latter in wood and especially in oak, 
in which large medullary rays exist easily visiblo to the naked 
eye. In this ease the presence of starch is visible without the 
aid of a microscope. If a transverse section of wood felled in 
winter bo treated with a weak solution of iodine it will shew the 
medullary rays in tho shape of dark lines (nearly of the color 
of ink) which are thrown out in relief from the yellowish. 
surface of the section. This is due to the discoloration, under 
the effects of iodine, of the cellulose fibres, cella and vessels 
of the wood containing starch. No auch result is to be seen 
in a section of wood felled when in sap and subjocted to the 
same treatment with iodine. In the latter case the whole 
aurface of the section remains of a uniform yellowish color ; 
and tho medullary rays of the wood are ouly distinguishable 
by their lightor shade. 

When sections of timber treated with iodine, as above ex- 
plained, aro viewed through a microseope, the cells of the wood 
rich in starch are clearly visible, and the presence of the organic 
assimilable substances is also easily discernable, not only in the 
medullary rays, but also in the woody cells, In many doubtful 
eases the use of the microscope may be necessary ; but in the 
few experiments made by M. Prillieux on specimens of timbor 
felled at different but known periods (some during winter, others 
during spring) the indications described wore clearly visible to 
the naked eye. 

‘This teat therefore offers to architects and others a criterion 
for distinguishing the different periods in which trees ara felled, 
provided such test may be relied on always to furnish definite 
and unvarying results. The observations hitherto made are 
too few to establish conclusively a theory on this point, and M. 
Prillicux therefore limits himself to inviting inquiries by timber 
merchants, and Forests officers who are in a position to make 
further trials with timber of different ages the period of tho 
felling of which is positively known. Tt js only after repeated 
experimonta under varying conditions that we shall be able 
to place this method beyond doubt. 

E. De Dowpar. 


Brport on the Gums, Resing, Ke, 


In the Indian Museum, produced in India (under the divection of 
the Reporter on the Producte in India) by Dr. Hl. C. Cooke, 
1876, 

By B. H. Bapen-Powert, F.R.S.E. 


Tr is to be hoped that this useful report or catalogue vaizonné 
of the gums, resins, &c., produced in India, will be available 
for stady by all those Forest officers who take an interest in 
scientific but practically useful subjects. The mistake is often 
mado of oxpecting Forost officers, burdened as thoy are with 
work of their own, to undertake to investigate and report on 
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the whole of an extensive subject ; the report is culled for, and 
reminders are sent probably within a month or so, and the 
consequence is that nothing is olicited. 

But, with a report like this hefore them, it will be easy gra- 
dually to collect specimens and information, If every Forest 
officer would only take up one individual gum or resin which is 
doubifully given in the report, and give his own actual obsery- 
ation, @ correct nomenclature, the true habitat and (in cases 
whore he is not certain of the tree) a good dried specimen, 
in a short time most of the doubtful points in such a report 
would be elucidated. 

I may here mention that lac does not form one of the 
products included in the report, but that authentic specimens of 
the lac in its natural state on different trees (with botanical 
apeciinens, whore the species is not known for certain), and 
specimens of the insect in allits stages, are desiderata at the 
Indian Musenm and also at Lahore. Will no Forest officer 
of the Central Provinces respond to the want? 

But to tho Report. The first thing that strikes one is the 
want of a table showing abbreviations used for provinces, &e. 
What do Duh, and New,and Parb mean? Tam’? is presumably 
for Tamil, “ Dek’ for Dokhan, and “ P.” for Persian ; “ Punjabi” 
is ignored. 

Next the vernacular spelling is (ns regards the names in 
languages with which we Northerners are familar) a perfect. 
hash, Very often also different. varieties of barbarous spelling 
aro given as if they were “ synonyms.” 

Now, as regards the languages, Arabic, Persian, Windi, Urdu, 
Panjabi, Pashté, Bengéli, and Sanskrit, the omly natural , 
system is to uso consonants as in English. The diacritical 
points are too elaborate for common use, though of course 
their adoption would bo a benefit, It is practically enough 
however to distingnish the nasal “n” by a dot, thus a3 
and the ’ai, by an apostrophes tho guttural “gh” and “kl” 
by a lino drawn under, thus ih, kh. 

In vowels the continental sound is given, 

Tho short vowels a, i, u, are always sounded like the “a” 
in organ, the “i” in will, and the “uw” in put. 
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The long vowels 4, i, 8, to be always distinguished by an 
accent, lave the sound of pass, sweet, pool. 

‘The “y" is used only as a consonant; as in the word niyat 
(nee-yat) ; combinations therefore intended to represent vowel 
sounds, as “ay,” “ey,” oy’ are inadmissible, 

The “9” is always as ¢in French, “ai” is always as the 
i in “price,” “au” as ow in “now.” No such com- 
binations of vowel sounds, as “ou,” “ow' should ever be 
used. 

Ido not of course offer these remarks as regards Telugu, 
Tamil, Kanareso, or Cingalese, of which I know nothing, For 
Burmese, the vowel sounds are more numerons, and will require 
some further device, e.g., the words hile, hid, hla, and hid, mean 
“boat,” “cart,” “beautiful,” and “city,” and require nice 
digerimination. 

Some instances (merely by way of example) may be given 
out of the report, 

Samaghe-arabbi... for Simagh-iarabi (p. 8). 


Kueir Khuera, &e. ... Khair, Khairé » de 
Ron-sirras + Banssiras » 6). 
Lall-kheir vey Lleshair (red khair), 7). 


Baol wey Bel » 8). 
The namos of Armeniaca vulgaris (p. 9) are unintelligible for 
want of accentuation. In the plains of North India jalda~ 
ri (whichis a corruption of zard-4mi, lit, the “yellow peach”), 
Pparzhé (Pashtm), hie, hari or sdri (Hills gonerally), Chit is an 
apple in Chatnba, 

Azadirachta should be nim (Persian form), and nimb (the 
Hindi form) (p. 9). 

Jamoon for jaman (N, India,) jarmi (H.), p. 10. 

Careya arborea—The Burmeso name bam-bhii-wé only 
“bam-bonay” does not exist (2) The Bengalee name “ban- 
bham-booai” is, I believe, nonsense, being a jumble of Hindi 
and Burmese (p. 12). 

Citrus, sp.-—The names are much confused: nfmbi or Imi 
is the generic Urdu namo, and does not indicato different 
species of lime, The latter aro distinguished by “ mithé’” 
and “khatta” for sweet, sour, &. 
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Fmblica oficinatis.—Amla or éiwla aro the two forms of all 
the dialects, 

Melia azadirach.—The namo is bakain, This species and 
AM. sempervirens are used confusedly for the same tree in 
Indian books. It is now setéled to use df, indica for nlw, and 
M. azedarach for bukain or drek (p 20). 

Fool ve for phil ve (p- 20). 

Prosopis apicigera—The common N. Indian (Punjab) name 
is“ jhand.” 

Ara-bukhara for éhi-bukhard (p. 28.) 

Anar for and darim for darim, 

Gulnar jor gul-énar is the “flower” of pomegranate, not 
the treo or its gun (p. 23). 

Semecarpus.—Beladar is Arctic, and bhiléwah bhildma in all 
Hindi dialects ; varions spellings given (p. 24). 

Tamarindus—Iml\i or amli in Tlindi dialects, thamr-i-hind 
(Persian) (this “th” is pronounced in India like s). Amblio 
is not an Arabic word as stated. 

Tamariz,—Pilchi, jhau, fardsh ; aro names not given. ‘The 
nowesottled species are 7. gallica (L.), pilchi, let ; 7) dioica 
(Roxb)., pilchi and kachlef (a mere shrub which does not give 
agnm), 7, articulata (Vahl), the fards (H.), farwé or dkhin 
(Djs) This lntter is the biggest and the one that yields gum, 

Terminalia—Bahora (Hindi), balela (Persian), spelt “beley- 
lep” (p. 26). 

Wrightea.—Didbi (W.) ie W. mollissima (p. 28). 

W, antidysenteriea is indarjan or indarlatib. = * 

Gossypium is katiré or katich Hindi (p. 80). Tho Arabic or 
Porsian would bo simagh-qutn-i-hind, not “quiade” as given. 

Pierocarput—Dammal akhyaine for dam-ul-akhwain, khune 
sngavashane for khiin-siydwashéu (p. 36). 

Mucherns for Mochras (p. 40). 

Ansaralce revan for uséea-rewand (Persian’ ,(p. 43 and p. 46.) 

Ush-shaq for ushag (p. 37.) 

Barazd for barzad (p. 60), and rhuulyan for kalbén, and meto- 
ninon for mitiibitin ; perhaps these mistakes aro Royle’s, some. 
body having misread the “be” and “ye and “niin,” all of 
which differ only in the points (id), A similar mistake occurs 
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at p. 112, where whatever the extraordinary word aqovo yala 
samun may be, the latter member of it is balésamin, 

Sngbeennj for sak binaj, and kundel for kundal (p. 63), 

Aflatan for aflatdn, and bul tahadan for bd-i-jabilin (p. 72). 

Eng-gyin (eng-gyeen) whieh in Burma is Pentacme siamensis 
(Kurz), not Shorea robusta, and the-yé enggyin is Sh. obtusa. 

‘The Arabic and Persian namos are unintelligible (p. 90). 

Prachylobium.—The common name “sundras” not given 
(p.98) save as “sandarus” in a quotation : Arabie is sandaras, 

Uluk baghdani for Atk Baghtadi (twice) (p. 105.) 

Balsamondeandron.—The Arabic is unintelligible, Persian 
should be rangban-i-balsin (p. 112). 

Goxjon tail for gurjan-tel (H. and B.) (p. 118.) 

‘The Burmese is kanyfn-tsf, or oil of kanyén, 

Melaxorrkea, in Burmese thitsi, “ wood-oil or varnish ;” the 
other names aro probably mis-spellings (p. 120). 

Pinus longifolia should be gandab-biroza-ké-tel, or simply 
gandab-biroza.* ‘The Dekhan corruption is firoza, Persian is 
yaughan-i-ratianaj. 

Knel for kuil (p. 124). 

Abies Smithiana,—The names are rau or khatrau varied 
locally into kundrau and kudran, &e. (p. 127). 

Tectona grandis.—Sigun is the word given by Shakespeare 
for teak, called also in Bombay, and elsewhere, sagwén or sagon, 
Our word teak comes from the South Indian name (teka, &.,) 
in Burmese it is kydns this is omitted (p. 128), 

These are only a small numbor of cases taken at a casnal 
glance, I have not tho means at hand of correcting the Arabic 
and Persian names; they aro nearly always wrongly spelt. 
Under A. Arabica I notice that “ kikar,” which is the common 
North Indian namo, is referred to duh (whatever that may mean). 
Linguists will be interested to notice how the more Southern 
or (Hindi proper) name, bébul is derived from the Sanskrit 
“barbura,” and passes into bibul (Hindi and Bengali) ; the 
lattor given as babulor (?) into “babi” of the Mahrattas, 
and “bavli” of the softer Guzarati. 


+ J. and Z, are valgar'y fatershangod by Hindus ia pronouncing words of Persian origin. 
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Under A, Persica “ari” is the common N, Indian 
name; gharghastai is Pashtd, chinninu not chimninu is a 
very local name conferred to Pangi—the upper Chindb 
valley. 

Affixes or suffixes which signify “tree” or “gum” or 
“oil,” as “khair ka lakri’ (khair wood,) “eng-ben,” “shi- 
en” (len being “ treo” in Burmese,) nim-gachh (Bengali,) 
thingin-tsi (tsi meaning wood-oil), should be discarded, and the 
name only given. If the usage of the language requires the 
addition, this should be noted. 

A few notes of somo of the doubtful points, the cloaring up 
of which would be interesting, may now be given. It is hoped 
that some persons will find time to clear up one or more of 
them, 

Acacia Arabica. —The habitat of the species is not properly 
given ; it grows all over India in the plains up to the Indua; it 
abounds in alluvial lands in Sindh. 

Genorally speaking, it would soem that the southern localitivs 
produce a darker gum than tho northern, 

What is the proper season for collecting the gum, and how 
is it effected ? 

Acacia Catechu.—Havo samples of the Burmose product been 
sent to the Museum? the extract is however not treated of in 
tho roport, only the gum : is this ever collected in Burma ? 

Sinis—Authentic specimens of this gum are needed; we 
have the common roadside siris (A. Lebbok Willd) and others, 
tho A. procera (Benth.) with white bark called didn or sated 
siris, and Albizzia odoratisima which is also called sivis or 
Jaorin (sub-Himalayan.) The latter yiclds a dark brown gun 
(Brandis). 

‘Acacta Mopesta.—A characteristic habitat of all hills and 
jungles in N. W. Punjab is omitted. 

Aparicot.—I believe the gum is eommunly collected in the hilly 
where the apricot (with 2 small indifferent fruit) seems almost 
wild. 

Nis.—Authontic specimens of this gum are requirod, 

Baustra.—Does the climber in the Terai forests yicld a 


gum 2(B, Valli). 
x 
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Toon is said to yield a gum: this requires verification, 
Dr. Cooke saya from the character of the timber it should be 
a resin, I soe no reason for this; it is a scented wood; but 
in no way rosembles any resiniferous tree, 

Cxr118.—In species in the Punjab hills do they yleld gum? 
(Buanpis puts them under one C. australis L.) We certainly 
have two plants, the Ohamba ceifis (khark) and that of Hazara, 
to appearance very distinguishable. Stewart calls the latter 
(batkar) C. Nepalensis (Punjab Plants, 210). 

Gossvrium.—Common cotton plant, This is said to yield a 
gum, Surely, it must be a mistake. Dr, Cooke speaks (under 
this head) of cotton-tree gum; does he mean Bombax malabari- 
cum (Salmahe malabarica, Schott.,) and which is called the 
“ cotton-tree ?” 

Herrrtgra Lttroraris.—Dr. Cooke says he bas no evidence 
whether produced in India, It certainly is a characteristic 
tree of the Sunderbuns in Bongal, where it is called sundar oF 
sundri, Does it yield a gum? 

Baxaty.—Is there really a gum of this species ? 

‘Muzpenny.—Is there a gum from this? if so, it could be had 
in large quantities, 

Ovixa Wopiea, Jingan.—Will some officer undertake this 
species and clear up the subject which ought not to be difficult ? 
It is eaid by some anthors to give a resin, Then again it 
appears under the head of varnish yielding trees at page 123 of 
the Report. This tree seems to extend over the whole of South 
and Central India, and to North India as far as Oudh and the 
NW. Provinces, and even sparingly into the Punjab in the 
lower hills as far west as the Sutloj region, 

Thero is no sort ofdoubt that the jingan gum of this tree as 
found in the bazars below Simla, is white and soluble, and that in 
Hoshyarptir epecies have been obtained of a clarified gum, 
Js socms equaily certain that a dark gum is yielded also, 
called “kanigond ;” this I have never seon, Will some one 
collect real adina gum, with a specimen of tho tree to prove its 
identity in each case. 

Tho resin appoars to me to be wholly a fallacy and also 
the wood-oil. I have little doubt that some poople got hold of 


REPORT ON THE GUMS, RESINS, &c. 115 


the Burmese thingan and mistook it for jingan or jhingan, 
tho onsy confusion of J. and 'T. being obvious, 

‘Thingan has of conrse a woodoil or olco resin. 

Forest officers should bo able easily to clear up the question. 

Sarmpcs.—The soap nut tree (rita), Does this reatly yield 
gum? and which species? 8. acuminatus (S, detergens, Roxb.) or 
Emarginatus. 

Sauecaneus.—(Tho marking nut tree), The same question 
has to be asked: Branpis says a brown nearly insipid gum 
exudes from tho stem. 

Svonpras is not common in the Punjab, where it is amall, and 
grows only as far as the Salt Range; but it grows to an cnor- 
mous sizo in Burma (Pegu), where it is called kway-ben (Kwé- 
ben) ; specimens of its gum are wanted. 

Tamanrx-piorca (should be 7 articulata), T. dioica does not 
yield a gum that T know of, where is it called asul? the 
‘common North Indian names are “fardsb,” “farwé,” and 
“khan.” 

The Tenwmeatia gums want investigating. Dosa the saj ot 
asan (C. Prov.) yield gum? and of what sort? Does bahera 
in Midnapore forests? 

VaoweLta.—Tho genus is not now distinguished from acacia, 
L believe Acacia Vora, A. Arabica, and the so-called Vachellia 
are practically undistinguished: as regards gum, deacia 
Farnesiana gum, BaaNvis says, is collected in Sindh. 

Fisyphus flecuosa.—I feol suro this is a mistake, and that 
“simi? of the Central Provinces has nothing to do with 
Zizyphus. Will some Central Province forester send simli 
gum with a specimen of the tree? 

Zizyphua fleeuosa (Z. vulgaris, Lara.) is nob the common 
“her,” which is Z. jujuda, Lam. (var Hysudrica, Hidgeworth). Z, 
fleuosa occurs chiefly in the N. W. Punjab and in Hazéra 
under the very local name of sinjlf. T never heard of any 
vatiety of “bor” troe giving gum ; it is one of the lac trees. 


‘With rogard to the Dorrem. Gis on page 29 (a great many 
more are very doubtful I think), “ das” gum is probably a 
misreading for dbal or dhawi gum (Grislen tomentosa). The 


176 REPORT ON THE GUMS, RESINS, &e. 


G, tomentosa is called dhtf, and Conccarpus latifoline, dhat or 
dhoni, as if one was the male, and the other the female in the 
ideas of the natives ; heneo perhaps the confusion of tho gums. 

Salhé or salaf is said to bo a name of a kind of gézal or 
dulsamudendron (Boswellia thurifera), which is found in the 
Bengal hills and Rajputdna, and to within 20 miles of the 
Bombay Ghats. 


Then we come to the Pszupo Gums which are insoluble, 

SreRcutta.—The Burmese species (chiefly valued for bark 
fibre are :—S. ornata (shaw-wih), S. villosa (shaw-ni), S. festida 
(shaw-bys). 

Mortwaa (sokdjna). Authentic samples from various localities 
are much wanted; but there must be no doubt about the tree— 
everybody knows it—spocimens of the treo to authenticate the 
gum required, 

Bounax (Salmalia), sembal or simal tree.—This very donbt- 
fal gum could finally be cleared up by foresters. Every one 
Imows the catton-tree, Bombax Reptaphylinm (B. malabaricum 
in F. Flora), Will somo one really get gum from it beyond all 
doubt? At present we are divided between dull red gums like 
aobijng, &e., and asort of hollow blackish shell like a gall or 
similar excrescenco, 

Mocuras is also one of the undetermined substances. Those in 
Burma and elsewhere also as near areca gardens would be able 
to toll ns whother the areen has a gall on it, Phil-supyény” 
is a namo signifying “ aroea-flower,” and given by drng- 
gists to tho gall-like substance called mochras. 

Butea froudoea (dhik or palas.)—This it is noted has good 
tinder! ‘Tho wood is probably more worthless than any other 
known treo ; it dries down to grd of original weight, and is usod 
for making seabbards of swords, &e. In what provinces is kino 
or “ kamar-kas” collected ? 

‘There is a creeper or climbing epecies of Butea in the Bengal 
Terai, which when cut across gives out a copious exudation 
of red juice, 


‘The part of the report treating of gum resins, both medicinal: 
and fragrant, and on soft or elemi and hard resins ia full of 
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interesting information ; the articles on Gamboge (pp. 41—49), 
Asafetida (50—57), and on Amoniacum and Galbanum being 
specially full and exhaustive. In the article on Asafcetida 
however thero is a passage which it is not easy to understand. 

‘There are two substances in Bombay, one of the color of 
treacle in Jarge masses enclosed in cowhide ; the odour is dif+ 
ferent from that of the European drug, and is much more 
powerful. It would appear that this is called “ hira hing,” while 
the common asafotida is called “ hingra.”’ Thus we read — 

“Tho substance known as asaftida in Europe, is called 
hingra in Bombay ; it is nul used 2s a condiment, and is con 
sidered quite a different article (i.e; from hiré hing} ,itis export- 
ed to Europe. There is gront difference in price. Hingra is about 
Rs. 7 a Surat maund, and asafetida about Rs. 45.” This 
passage as it stands is unintelligible—perhaps it means that 
nsafotida costs Rs. 7, and that the hiré-hing (a substance not 
known in Europe as asafcetida) costs Ra. 45. 

Ororowax.—The origin and meaning of the native names of 
this drug will be found in Punjab Products, I, pp. 402-3. 

Similarly interesting are the articles on Fragrant Gum- 
Resins, Myrrh, and Olibanum, 

But all trees yielding gugal or kundar in India want eare- 
frlly collecting both tho gum resin and specimens of the treo, 
with localities. 

Tt strikes mo that the species are confnsed. Balsamodendron 
Roaburghii_ perhaps gives the Bengal gdgal, and possibly most 
of the Indian gugal. Then the Sindh species is called 
B. mukul, and anothor species B. pubescens is also said to grow in 
Biluchistan, It is not likely that the Sindh or Biluchi species 
would be common in Bombay and Central India, yet with 
B. mukul are given a variety of Hindi and Central Indian 
names. Shonld not theso rather refer to the Boswellia 
thurifera (B. glabra, Roxts), which would seem to be the souree 
of the salhé of N. E. Bengal, and the sélaf of Bombay presi- 
dency? ‘The “ Palamore forests” referred to at p. 81 probably 
means “Palamow” (ag usually spelt) in Bengal. ‘The salhé 
(or salai?) is said to be abundant all about the Réjmahél 
Lills. 
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With’ regard to the mango gum resin, it will be possible to 
enquire further about the Delhi specimen which was sent dis- 
tinctly Iabelled to the Exhibition at Lahore in 1864, and 
answored to the description given in Punjab Products (p. 416.) 

The very fall and interesting papers on OripaNnuMt constitute 
one of the chief features of the volume. The relation of salhé 
to this substance hns been alrondy touched upon, Boswellia 
thurifera has its habitat given as “ tropical India.” It should 
rather have been Bihir,* tho Dakhan to within 20 miles of 
the Bombay Ghats, Bandatkhand, Réjputana, the Central Pro- 
yinees, and in sub-Himalaya as fur as the Sutlej, also in South 
India. Bnanprs says that it grows chiefly on hot arid hills mora 
or leas gregariously, forming open forests often associated with 
Sterculia urens—particularly abundant on the trap hills of the 
Dakhan and the Satpdra Rango. It is common also in tho 
Rajmahél hills. 

Pwar-neer.—Thero is no sort of doubt that the proper sub- 
stance described by this name in Burma is the resinous nest of 
the little bee, Trigona leviceps. Ihave collected pieces myself 
in hollows of trees in the forest, and watched the bees making 
tho nest. They chiefly collect resin for the purpose (when I saw 
thom in Pogn) from the Dipterocarpus tubereulata. (Eng) 

It is quite likely that their nests vary according to the kind 
of reainiforous trees common in the neighbourhood. It is also 
likely that bazar specimens would show the name applied to 
other resinous substances, or to the true substance worked up or 
melted down with some admixture. Will Ma. Kurz tell us 
about this? and whether the Canariwm strictum is a Burmese 
troo, and what the Burmese black or dark resin giving species 
(officinal) are? 

Little remains to be added to the exhaustive account of the 
Copan (sundras commonly also called “ kahruba” or amber), 
This resin (erroneously referred to Vateria in Punjab Products, 
p- 410) is derived from the euphoniously named Trachy- 
dobium Mosambicense (Potore). Tho papers by the Avsistant 


ide Hooker's Teay, in Himalngn, Vol, Lp 20, where it ia aid that in tho ibd 
bitte 1800 Tet, abe gt elobrated oredgbout to us was Sowing bandely 
rank, vory fragraat and transparent 
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Political Agent at Zanzibar, reprinted in the Indian Forester for 
July 1875, do not appear to have been seen by Dr. Cooke. 

There is also a recent paper read before the Linuwan Society 
(April 20¢h, 1876,) on the fossil eopal fonnd on the east coast of 
Africa in placos where ne eopal tree now grows. Little doubt 
exists as to the ideutity of the semi-fossil tree with the living 
species, inasmuch as parts of the plant have beon found pre- 
served in the fossil resin or animé.* 

Pisracta.—Two species yield mastich. In Sindh (which 
country peopl will insist on “—~” and calling Scinde) the 
resin is called “ honey of kundur,” or simply “ resinous honey,” 
shaht-i-kondru, The Arabic names ’Alk-ul-aubai and ’Alk 
baghiad are hardly recognizable as Auluk dagdadie (sie) and 
Alak-ool-unbat. 

Drospyros.—Something wrong hero, The specios would 
seem to be as follow :—D. melanoaylon, Roxb., not mentioned 
ae a resiniferous tree and very unlikely. 

Then also we have D. montana in India (not in Northor 
Sindh), also D. chlorozylon (S. India as far as Orissa on the east, 
‘and Guzerat on the west const), J. lotus, the fruit-bearing N. W. 
Punjab species (“ amlok”), and D, embryopteria (12. glutinifera, 
Roxb, D glulinosa, Koonig), the gab of Bengal, South India, 
and on the western const, Ceylon, Burma, Bengal, Banda, and 
sub-Himalaya as far west as tho Jumna, 

‘The viscid pulp of tho ripe fruit is used as a gum in book- 
binding and iu place of tar for the seams of fishing-boats—an 
extract containing much tannin is made from the fruit (see 
Brandis’ F. Fl, p 298), ‘This fruit is enlled kendii in Assam 
apparently, but kendii and tendu are names usually given to 
D. melanorylon which has the heart wood black, and is used for 
ebony. If tho fruit is meant in the text, we have neither gam 
nor rosin properly so called to deal with. 

Mx. Gusray Mann will probably be able to enlighten us on 
the subject. 


‘At pp. 106-7 a series of “Ingnirenda” ave given, to which it 
is sufficient to invite attention. 


© ide Pop's Science Rev. for July 1876, p 320. 
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No.1 regarding the “ Moal” of Sylhet will probably te 
answerable in Bongal. 

No. [V.—Officers in Burma and Madras could probably 
discover. 

No. V has been alluded to already. 

No. VI is a question for residents in the Andamans. 

No. VII.—Bengal officers could settle. 

Under the head of Kunnee, (Kani), p 110, the Odina question 
already alluded to crops up again, 

And a question is asked about a Bombay (?) resin called mal 
shakshi. 

itis no wonder that the Vienna exhibition samples turned 
out so badly. ‘The whole business, as far as*my knowledge, 
goes, might be described as a perfect humbug. 

When will committees charged with such affairs understand 
that, with the heavy work Indian officials have to get through, 
the distances to be travelled, and the difficulties of identifying 
species, good collections cannot be got together without at leaat 
a year’s or eighteen months’ clear notice ? At the cleventh hour 
orders comes people hastily get together what they can, and 
the result is often unsatisfactory, if not useless, Of course, 
‘this is still more the caso with manufactured articles which 
are rarely or never kept ready-made (especially the better 
class of articles), and any rubbish that can be found in the 
bazars is collected and sont. Tho wearisome delay in getting 
romittances of proceeds, discourages sadly the poor imann- 
facturers of Indian goods, and only a few wholesale 
merchants, who do not produce the best work, send gools, 
European exhibitions as hitherto constituted, aro a positive 
abomination, That of Paris in 1867 formed a tolerable excep- 
tion, 

‘Tho last group (oleo resins) has two divisions; 4. balsama, 
B. varnishes. 

First comes the Balsamodendron Berryi, whosa extraordinary 
Arabic namo a qovoyalisamun” appears to mo to have bean 
formed by a misreading of the Arabic letters imperfectly pointed : 
q (the double-dotted “ kat”) being mistaken for the single-dotted 
similar form “fe” and “ye” for “be,” This word is possibly 


REPORT ON THE CUMS, RESINS, &O. 181 


atdwacbalésamtins the Arabio form in Yunéni medicine of 

opo-balsamum.”” My impression is that this druggist’s sub- 
stinee known as “ranghan-i-balsiu” is usually an artificial 
lignid thick solution of ono of the scented resius, B. Berryi 
is a South Indian species certainly, 

Dirrerocarres.—Wood-oil is certainly obtained in Burma 
both from the “Eng” (), fubereulata), and Kanyin (D. terbinata) : 
but most, I believe, and the best, form the latter. 

Camenon.—It is interesting to seo that the common Hindus- 
tani name for camphor “képir” is a Malay word. 

The liquid styrax is unknown to us here; but-on what 
authority doos Dr. Cooke give the plane (Platanus orientalis) 
as a synonym for the Liguidambar orientale of Anatolia, &c, ? 
‘Tho plane is an introduced tree, and has only a naturalized 
Persian name “ chinar,” and a Kashmere name “ biiin” (the tree 
has very Jong been established there; one grovo dates A.D. 
1588.) Nothing less likely that any resin or oil should be 
obtained from it. 

Metanongaaa.—For an interesting account of the method 
of extracting this substance, see Mc. Brandis’ paper on some 
forest products of Pega in tho Indian Forester of April 1876. 
I cannot understand how this substance, seing iis beautiful 
application in Burma, is not moro appreciated in Eng- 
Tand.. 

Again under this head tho ill-fated Odina wodier appears t 
who ever obtained a varnish from this tree? The authority 
is tho Bombay Products.” 

Will Mysore and Belgaum district Porest officers ascertain 
if BuowaNasia Lartvonta yields a varnish? (chironji is the 
fruit kornel: chirauli, &e.) Braspis says that a pellucid 
gun exudes from wounds in the stem, and an oil is obtained 
from the kernels of the fruit (F. FL, p 128). 

Raws veowtcreeka—The Japan varnish tree is said to be 
tho same as a small species in the Himalaya (rikbali, gndumbal 
lohésa, &e.), certainly we have nothing that yields a varnish, 
Baannis follows Decandolle and Royle in uniting the Indian 
treo with tho Japan varnish tree, but feels assured the species 
are distinet (F. FL, p 120.) 

¥ 
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‘Yunpuntiee aNpD Tarn—We have recently been selling tar 
from tho chips of P. longifolia in our Kangra forests, Tt costs 
ns Rs. 2-8 a mannd—=80tbs, to make, No one has, T think, yet 
attempted to distil spirit of turpentine. The crude resin of 
P. longifelia is beautifully clear in palo yellow tars as it 
exudes from the wood. 

Both the pines P. longifolia and P. excelsa, as well as Deodar 
chips, make good tar by the samo process. 

‘Tho greal difficulty of our making any profit out of such 
substances is the cost of carriage. 

Aprss ia one of the least resinous of our conifers, and 
no one uses it exept for a local application tw sore backs of 
cattle, for which purposo a tree (outside reserved forest let us 
hope) is ruthlessly notched. Picea Webbiana in the same way. 

Teax-ort.—Barmese officers would probably have a good 
deal to add to the information given at p. 129, 

In conclusion, I hope, some officers whose oye catches their 
own names, or the namo of a province they know, will 
communicate with this periodical on the subject of tho many 
“inquirenda et disputata” of the Report. 


The Kits Elastin in Sarma Proper, ov a Barratioe of my 
Sourney in seaveh of it. 
By G. W. Smerrece. 


Tnx joumey in search of tho Ficus elastica in Burma 
proper lasted from the 22nd November 1873, until tho 
13th May 1874, and now after two years have elapsed, wo avo 
favored with the results of the “ mission,” as the anthor calls it. 
One would think that the report on a simple little trip in 
search of India-rubber might have beet printed and published 
in less than two years, butsome how or other Iudia seems to 
be the land of delays, That the Govenmont work docs not gain 
Ly thoso overlasting and evor-reourring delays is self-evident, amd 
it is roally dificult to understand why they are allowed to 
take place, Our author gives a long explanation in his case, but 
wo think delays liko that in quostion cannot be satisfactorily 
explained. 
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From page 3 of the book wo ses that the original object 
which has given birth to the book, was as follows :—“To form 
“Pious elastica plantations in British Burma, and to ascertain 
“tho best method of working them. ‘To facilitate this object 
“our author was directed to proceed at once to Upper Burma 
“and examine the forests there, making himself familiar 
«with the general habits of the treo, tho soil, and locality best 
suited to it, tho different methods of tapping, and the varions 
“ystems pursued, in order to bring about the coalescence of 
“the enoutchouc.” 

The India-vubbor trade of Uppor Burma has sprung up 
during the last few years only, wherever it has existed in 
‘Assam and Cachar for many years past. In Assam large 
Vieus clastica producing tracts aro situated within British 
territory, and any officer can study tho habits of the treo 
and the mode of working quite at his leisure, and without 
any particular danger. In Upper Burma, on the other 
hand, the India-rabber forests are situated beyond the reach 
of any authority, oxcopt that of lawless mountaineers, and any 
attempt to study here the habits of the tree would bo coupled 
with great risk of life, if not altogether impracticable, Hence 
it appears to us difficult to undorstand, why Mr. Strettell 
was not sent to Assam, instead of to Upper Burina, if the 
« mission”? was considered necessary At all. 

Wo should think it was not necessary, because not only 
havo wo already in print as mneh information on the subject, 
as Mr. Strottell was likely to gather under tho most favorable 
circumstances; and secondly we consider it very doubtful 
whether Ficus elastica plantations aro indicated in British 
Burma, While the latter is not the natural home of the 
tree, Assam is, Moreover, in Assam any amount of land 
suitable for plantations is available, and labor is about half as 
exponsive as in Burma, Considering all these points, and also 
that it is perfocily irrelevant in what part of India the 
eaoutchoue is produced, we do uot understand, why tho 
Government should spend Bs. 18,000 in sending Mr, Siretiell 
to Uppor Burma, and letting him print afterwards at Govern- 
ment expenso a large book on his “ mission.” 
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However, if Mr. Strettell had succeeded in his “ mission,” 
there would be some return at least for the outlay; but what 
was our surprise on finding, after wading through 207 pages 
of print, that Mr. Strettell never got to the real India-rubber 
forests, but turned round after he had seen one or two outlying 
patches, Tho consequenco is that the book four beginning 
to end contains nothing new as. far as the Ficus clastica 
is concerned, but a groat deal extracted from books and re- 
ports which were alrendy at the disposal of any one who 
wished to inform himself on the subject. 

Wo need not add many more lines to bring our review of the 
book to a close. As stated above thure is nothing new in tho 
book regarding the Ficus elastin, Oa the other hand, as a 
Look of travel it is not uninteresting, but wo must leave a 
review of the book in that respect to those into whose depart- 


ment it legitimately belongs. 
Sw. 


S (ef Hotes on “ Suggestions regarding Forest Administer. 
tion in British Burma.” 

Be D. Brawnts, F.RS., Inepector-General of Foreste to the 

Government of India, 

In admitting that no one is better competent than Dr. 
Brandis to grapple with the diffienltiea which beset Forest 
administration in British Burma, it is nat necessary that one 
should go the length of agresing with him in each and all of 
his proposals, 

I purpose confining my criticism to a fow points only, and 
firstly to tho fundamental position advanced in pata. 18 of the 
pamphlet, on which it is presumed Dr, Brandis has based all 
his proposals for the settlement of rights. Dr, Brandis argues :— 
“All unaliensted forest land in all other parts of British 
Burma is, with all tho products growing upon it, the absolute 
Property of Govornmont, subject to such prescriptive rights 
as may have been acquired by the agricultural population in 
the vicinity of the forests. ‘This right of Government is 
Proved suficiontly, if proof be needed, by the grants mado 
dome years ago under the waste-land grant rules, undor which 
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large nrons of waste and forest havo been disposed of without 
reservation.” Now here it is very difficult to escape the con- 
clusion that Dr. Brandis, while he wrote, wes preparing bimeelf 
for the sacrifice of principle to expediency, and that in his 
anxiety to temporise, he has committed himself to a parndoxism. 
If the instanco addneed, thie anle of forest lands, without re 
servation, proves anything, it proves that the Government 
held itself to bo the absolute proprietor of the land, untramelled 
ly any obligation to the villagers, who, if they had possessed 
egal rights in the alienated forests, “could have prevented the 
alienation, or claimed a shhre'm the pttceeds, 

Tho fact is, it appears to me, that the Forest Department 
by its demands for absolute authority over the forests, has 
provoked the District Officers to the eupport of forest rights as 
against the Department. 

Te is not my intention here t6 enter into the desirability of 
conferring rights in our forests, nor to argue whether the 
rights of District Officers’ are beneficial or otherwise in their 
exercise, but what Ido maintain is that the Government of 
India is the sole proprietor of its furest, except in so far as it 
bas vitiated the position by recent legislation, and that the 
questioti of conferting further rights, is one solely of expediency 
and td bo treated as such, if wo are to avoid peeaiveeet in the 
discussion of the question. 

If this view is wrong the Government has rendered itself 
liable to actions for every acre of forest land it has alienated 
without the consent of every third party having rights in such 
‘alienated lands. 

"The general scope of tho “ proposals! is the division of the 
forest atea of Burma into three classes: 1st. Stato forests 
to be’under the control of the Forest Department, but subject 
to cortain rights of neighbouring villagers to bo formally 
‘settled and registered. @nd. District Forests in which for the 
‘present the timbar trade dhall be under the control of the Forest 
‘Department, whilo the permits for all timber for local use (free 
férmits), together with trade permits for cbareoal, cutch, 
and wood-oil, should be granted by tho Civil Officer on pay- 
mont (the revenues from these sources being credited to the 
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Forest Department) ; ultimately (after the first clase of forests 
shall have been demarcated) it is proposed to vest the control 
of those forests entirely in the hands of the Civil Department. 
8rd. Communal or village forests, to be administered by the 
State for the henefit of the villagers. 

The proposals for the management of District Forests 
appear to me to merit further consideration. It is a eumber« 
some method to have two departments granting permits in the 
samo forest, each sending the other the counter-foils ; it would 
be costly to maintain a double staff of officiala when the duty 
could be performed by ono—it would ho inconvenient to 
traders to have to go to the Revenue Officer for their permits 
for charcoal or eutch, and to the Forest Officer for their timber, 
and hardly possible but that with two Forest Chiefs, each inde- 
pendent of the other, there should not be some clashing, indeed 
‘Dr. Brandis appears to have recognised this later on, for in 
para. 29, after hinting at thenecessity of placing Forest Officers 
in a more definite relation to District Officers, he advocates the 
Forest Officer falling into the position of Assistant to the 
Deputy Commissioner, and especially in District Forests, 

The first proposal has Jittle to recommend it. If it is deter~ 
mined to allow certain villagers to exercise the right of 
felling all but teak timber for their own requirements, it 
is tarely necessary or profitable to hamper all parties with 
permits, 

‘At is only necessary to notify to the Forest Department that 
the Government has boon pleased to make certain concessions, 
aud the Forest Officer may Ve relied upon to give effect to his 
instructions, The District Officer, with his multifarious duties, 
has far less time than the Forest Officer to devote to the matter, 
and no good purpose whatever can be attained by empowering 
the former to issue either free or trade permits for forest, pro- 
ducts. It is quite sufficient that his magisterial powers enable 
him to take cognizance of any complaint on tho part of the 
villagers that any obstacle is thrown in the way of their 
availing themselves of the privileges conceded them by the 
Government, Dr, Brandis does not even attompt to argue that 
any advantages are likely to flow from the proposal, and I ean 
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only regard it as a half-hearted and inadequate attempt to 
concilinte the District Officers. 

‘The noxt proposal that, after the demarention of the State 
forests, the remainder constituting the great bulk of the forest 
area shall be administered by the district authorities, aided 
by Forest Officers, to bo attached to them as Assistants, is 
hardly more satisfactory. These Assistants would frequently 
be young men wanting the oxperionce of their departmental 
seniors to guide them; but Dr. Brandis perhaps purposely 
made his remarks on this subject suggestive only preferring 
that definite proposals for the general subordination of the 
forest executive to the District Officers should emanate from 
the latter or the Chief Commissioner. The proposal, as it stands, 
would still be unsatisfactory to the District Officer, as it would 
exclude him from any voice in the administration of tho State 
forests in his district. Moreover, the mere fact. that some 
forests are to be cumberod with heavier rights than others, 
is no adaquate ground for placing their administration in tho 
hands of two separate departments, They are all State Forests ; 
it is to the interest both of the Government and governed, that 
the administration of all alike should be vested in the most 
competent hands, and the advantages of trenting them all 
uniformly as a valuable Stato property aro of far more im- 
portance than the minor question of whether Forest ad- 
ministration should continue aloof in its own independent 
groove, or be mergod in the general administration of the 
country. 

I am disposed to advocate this total absorption of the 
Forest Department in Burma, firstly, hecanse its immediate 
results will be to render the whole forest area State forest with- 
ont distinction ; secondly, because I am strongly of opinion 
that to vest District Officers with the responsibility of Forest 
administration, will be to ensure the examination of every 
question as it arises from the Forest Officor’s stand-point as 
well as from their own, 

Tho details of the scheme present no practical difficulty— 
there would be a Deputy Conservator or Senior Assistant in 
charge of the forests of each district, receiving his instructions 
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from the District Officer only, but subject to tho periodical visita- 
tion and counsels of the Provincial Forest Chief who would be 
constituted Provincial Inspector-General; and tho extra 
allowance, which Dr, Brandis suggesta for those Assistants 
‘whom he proposes to transfor to the charge of Diatrict Forests, 
might advantageously be made to depend on their qualifying 
themselves for magisterial duties, Thus qualified their leisure 
during tho rainy season could be profitably employed, and 
their sphore of usefulness would be enlarged to the benefit 
of the State, and necessarily to their own.* 
Bracgrnony. 


Punjab Plantations. 


Dean Smr,—An extraordinary statement which appears in 
your number for July 1876, page 69, where, in reviowing 
the Genoral Forest Report for 1873-74, you say that the area 
of Punjab plantations waa reduced by 7,872 acres abandoned ; 
“which may be considered equivalent to an acknowledgment 
of previous mistakes.” 

This is not at all the case, 

Tho total area of plantations shown at the beginning of the 
year was 21,970 acres; in which by some strange mistake the 
area of the ieserved ‘forests, Kalatop and Bukloh, had been 
included. To deduct from the plantation’s schedule the area of 
this forest (7,680 acres) was only to correct the error ; it involy- 
ed no abandonment of anything. 

The plantation aren, correctly stated, gives us 
21,970—7,680 = 14,290 acres. During the year 1,452% acros 
(extension) were added; a loss of 165} acres ocourred by 
river erosion ; this, with the correction of certain errors in 
areas previously “ estimated,” left the total at 15,550} acres, 

A part of this area represents replenishments of existing 
forest (where reproduction had to be aided), and should not, in 
my opinion, be shown in a statement of artificial forest or 


® Fortunately there iano. danger of Goxeroment acting on Blackthorn’s suger 
tion for some time to come.—Tux EITOR, : 
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plantation area ; but that has nothing todo with the question 
of abandonment.* 
Yours faithfully, 
B. H. Bapey-Bowett, 
Consr, of Forests, Punjab. 
Srua, 14th September 1876, 


© Wo heartily apologise berowith for our mistake in the July number—Tn9 
Epiton, 
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JJ). Nores ann Queries. 


Acrocarpus Frarinifolins, 

‘Tuts curious leguminous tree is one of the largest of our 
forest trees in South India, I have seen trees fully 200 feet high 
and 150 feet to tho first bough, often of immense girth and 
with large buttresses, it is also a most valuable timber much 
in use for building purposes and for shingles, it is known to 
Europeans as tho red cedar or shingle tree, and is called 
Malay yembu, Malay kone, and kiling by the natives in 
differont parts ; its legumo is not described, for owing to the 
grent height of the treo, there was much difficulty about pro- 
enring it, and I only succeeded in getting specimens this aea- 
son, it is long stipitate, dehiscent, 3—4 inches long by } inches 
broad, with a short curved beak at the apox, and a broad wing 
along its upper margin, flat compressed and father coriacoous, 
4—T seeded. I procured abundance of seed, some of which is 
being tried at our Nelambiir plantations, and the rest was for- 
warded to the Bangalore and Ceylon gardens, so it is to be hoped 
that the {ree will be brought into cultivation ; it grows in all our 
western forests from Canara down to Cape Comorin, and is found 
from low clevations up to above 4,000 feat, and though it general~ 
ly affects the moist evergreen forests, it is often to be found out- 
side of them and in bamboo tracts ; ifs introduction to other 
parts of India is well worth the attention of Forest Officers. 

RH. Beppomn, Lieut.-Col., 
Consr. of Forests, Madras. 


Ooracamunn, 29th June 1876, 


Beesha Bheodii. 

‘Tits most interesting bamboo is, I believa, figured in Rheede’s 
Hort. Mal, thongh I have not his work to refer to. I 
have beon looking out for it sinco 1857, and though 
I have constantly passed through acres of it, I have never 
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noticed it till this year, the fact is it has never flowered since 
till this season, and bamboos are very much alike unless in 
flower, and I have never carefully looked at any unless in that 
state. Going down the Sispara Ghaut on the west slopes 
of the Nilgiris this year in May, I came upon it abundantly in 
flower and fruit, and obeserved hundreds of acres of it dead 
and dying out; it has certainly not flowered since 1857, so its 
duration is certainly 20 years, probably 25 or 30, and it dies 
down afwr flowering. I have collected quantities of its large 
egg-like berry which is quite similar to that of Beesha 
Pravancoriea (figured at plate CCCXXIV of the Flora 
Sylvatiea), and as I have distributed them to the Lal Bagh 
gardens in Bangalore, the Perudenia gardens at Ceylon 
(and thence through the kindness of Mr. Thwaites to Kew 
T hope), and to the Culeutta gardens, it may, I trust, be brought 
into cultivation, It was first observed at about 4,300 fest 
elevation, and extended down the Ghits to about 2,800 feet 
when its placa is taken by Teinostachyum Wightii. It is not 
quite such a grand species as Beesha Travancorica (which is 
now in cultivation in Ceylon), Munro’s description (taken 
probably from Rheede’s figure, I have not the monograph 
at hand), as quoted in my Flora Sylvatiea, if in reference to 
the same species which I think it must be, is not quite correct, 
tho bamboo now alluded to has 80—40 stamens which are 
quite free, anthers not apiculate, stigmas 4-5 not twisted, 
palene suddeuly mucronate, leaves 14 to 24 inches broad ; 
sheathes very hirsute when young, and with very long white 
cilico at the mouth, and with a long terminal benk at the apex. 
Good dried specimens have been forwarded to Kew. 

Since writing the above one of my officers has received 
flowering specimens of this from Mr. Griffin, a coffee planter 
in the Ochterlony valley, with a note that he has been 
watching it for 20 years, during which timo it hns never 
flowered, that it is of tho grontest utility on his estate (3,000 
feet,) and that he now fears it will all die out. 

R. H, Beopome, Liewt-Col,, 
Consr, of Forests, Madras. 


OoracamunD, 29th June 1876. 
AL 
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The Forest Department in Madras, 


‘Tne hoavy indictment against the Madras Forest Depavt- 
mont, which wo reproduce below from the Pioncer of August 
15th, 1876, will not, we hope, be received by the Madras 
Forest Officers with resentment, but as a welcome opening to a 
decided and powerful move on their part, It is not, we are 
confident, the fault of the Madras Officers that the forests are 
undemarcated, are destroyed without check, that the reports 
repeat year after year the same sad story of fires, eattle-trespasa, 
and waste: nor is it their fault that the forest finance is in 
an enfeebled condition, and that hundreds and thousands of 
rupees are annually eonverted from Imperial rovenue to local 
purposes, and do not appear in the Forest accounts, It is the 
fault of the obnoxious system which places every Forest Oficor 
in subjection to the Collector, the relation being at onco 
unsatisfactory and undefined, There is, as yet, no recognition 
of the principle that, if forest: divisions ean bo made to coincide 
with civil or fiscal ones, and a Forest Officer placed in each 
subordinate to tho civil authority, it is a good thing in various 
ways; but that is essential under such circumstances, that the 
forest aren should be determined, and the professional principles 
on which its management and exploitation rest, should bo 
determined, and should be followed out solely under pro- 
fessional supervision, 

It is time really that the Madras Government should 
insist on a demarcation of forests" to be preserved either for tho 
State or (where that is not possible owing to the wants of the 
people) for the use of towns, villages, and communities, but 
jn either caso to be preserved, and a fixed yield taken from it 
according to its capacity. All professional matters regarding 
the treatment of the area so demarated should then be directed 
responsibly by the Conservator of Forests. 

All forest income should be openly credited to Imperial 
revenue, and no expenditure made against such income, but 
what is legitimately connected with forest work. 


likely to cause the Joxs. 


Tt is oommonly. belioved that the action of Government i 
of the whole of the forest arox of Kanaras 
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Tt is very much to be rejoiced in that the Public Pross in 
Tndia is beginning to take up forest questions in an enlightenod 
spirit, and to appreciate the immenso economic importance of 
our forests, not only as a set of live timber yards, but as 
features in the natural organization of the conntry, which can 
no more be safely disregarded, than ean tho important fune- 
tions of roads, railways, drainage works, or rivers. 

Tho Pioneer doubtless did not forget the work already dona in 
Madras; the fine Nelambtir teak plantation, which is now 
extending by a small area evory year, and tho successful 
plantations of Eucalypti in the Nilgivis (though of insignificant 
extent; only 930 acres about), and the satisfactory financial 
results that these have shown. 

But these successes in so large a territory and over euch 
a number of years, poorly compensate for neglect elsewhere 
in the work of placing undor proper treatment aullicient areas 
of natural forest. 

With this brief preface we leave our readers to consider 
tho article in question, and hope that it will elicit from (ho 
Madras side a frank discnssion in a friendly spirit, remember- 
ing that it is an attack on the system, not the mon, and is 
designed to help in correcting errors, not to hurt professional 
or official fooling, 


From the Pioneer of August \5th, 1876. 


“Forest conservancy in Madras appears to be in much the 
same position as it is in other presidencies. ‘There is a regular 
department, and the officers in the department receive yearly 
praise for the way in which they do their work. But nothing 
is Imown about the actual resoureos of the forests, and very 
Little is done to mark off new reserves, or to preserva existing 
ones, Tho Government of India have recontly expressed a 
atrong opinion az to the necessity of determining once fur all the 
forest tracts which should be reserved, and to acquiring in them 
absolute ownership on behalf of the State, In Madras the 
forest land is very oxtensive. The Board of Revenue mention 
ten forests, the wnited area of which is estimated at between 
5,000 and 6,000 square miles, No information whatever is said 
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to be available for the other forests. The question of a survey 
has long been mooted, but nothing has yet boen decided. At 
present there are little more than 100,000 acres of * reserves,” 
and the plantations are not very flourishing. If wood plays 
the important part in the cconomyof India, which it is euppored 
to do, overy yen’s delay to effectively conserva selected areas 
of forest will entail sorious consequences in the future, More 
harm ean be done by cattle, and the wanton felling of timber by 
villagers, in one year than it is possible to repair in ton, To 
take one instance ont of hundreds, The base of the Nilgiris is 
fringed by low acacla forests, Every year, says the Deputy 
Conservator of Mettapoliem, thousands of satin wood and other 
valuuble trees arc lopped and felled in the hot weathur tw feed Lhe 
large hords of goats which natives keep thero for supplying the 
hill market with meat, Native shikaris also do a great deal of 
harm. The Depnty Conservator found on one occasion a fonda, 
halfa mile long, “constructed with satin wood and ebony, and 
other valuable saplings, with staked gaps every ten yards for im- 
paling deer, In their periodical hunts, they fell lanes from half a 
mile to a mile long, cutting down everything in their way, and 
sctting nets for deer in the gaps,” ‘This irreparable destruetion 
of timber goes on everywhere in India, unless stringent pro- 
tective mensures are in force. Sooner or later the country 
wake up to the unpleasant consciousness that its natural 
wealth of wood is not inexhaustible, and wish when too late 
that the evil had been grappled with in earlier days.” 


Gantents of Bir md Rain-fater. 
The following is form Nature (Juno 15th, 1876):— 
NEW METEOROLOGICAL LABORATORIES AT MONTSOUAIS, 

‘M. Mane’ Davy, Director of Montsouris Obsorvatory, has 
organised, partly at tho expense of the French Government, 
partly at the expense of the city of Paris, a chemical and 
microscopical laboratory for the analysis of all the mattets in 
suspension in the air of Paris, both quantitatively and qualita 
tively. A certain quantity of air is constantly aspired by an 
aspirator in continned operation. ‘The ozone acting on iodide 
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of potassium and starch liberates iodine. The quantity of 
ozone libernted is measured by a titrated solution of arsenite 
‘of acdium, The matters in suspension are collected on a glass 
plate, and the crop is placed under tho object-glass of a power- 
fal microscope magnifying 1,000 times, ‘The principal forms 
are drawn, and plates are executed and published monthly in 
tho transactions of the establishment, The analysis of rain- 
water is conducted on tho samo principles, and the results of 
chemical analysis are calculated and compared with the wind 
and other atmospheric cireumstances, 

‘We are indebted to M. Marié Davy for the principal results 
of the month of Fobruary, the first period for which the wholo 
system has been put into complete operation. 

The electrical department has been fitted up, after a prelimi- 
nary trial, and has been in working order for some timo. In 
order better to illustrate the importance of these researches We 
take tho liberty of altering the figures in order to give the 
yosults in round numbers for the whole area of Paris within 
the fortifications. The surface is about 80,000,000 square 
metres. In Febrnary 1876 the quantity of atmospheric wator 
was 4,500,000 cubic metres. This is about double the average, 
but in some years on record the quantity was even larger, in 
1776 a century ago, it was more than 6,500,000 cubic metres. 
In taking as an average the analyses of raiu-water ab Monte 
sonris, tho 4,500,000 enbic metres contained 4,700 kilogram- 
mes of nitric acid, and 10,700 kilogrammos of ammonia, This 
masa of nitric acid is supposed to have beon produced by 
electrical reactions in the atmosphere, and ammonia only partly, 
as Montsouria is in the sonthorn part of the city, close to tho 
fortifications. 

The 4,500,000 cubic metres of rain-water were also proved 
to contain 172,000 kilogrammos of organic matter, and 88,400 
kilogrammes of metallic salts or products. A number of 
organic matters have been found to be composed of spores, parts 
of animalonle, and even living infasorim, Amongst the metallic 
salts we must mention particles of meteoric iron, evidently of 
cosmic origin. Itis contemplated by the city of Paris to estab~ 
lish similar observations in several paris of the city, and the 
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careful comparison of these analyses will prove invaluablo for 
establishing a number of most interesting facts having a bear~ 
ing on the welfare of inhabitants, as well as on the elucidation 
of important scientific problems. 

Lt is also comtemplated to make use of aéronantical ascents to 
test the air at any altitude accessible to a balloon with hori- 
zontal glass plates covered with glycerine. The moisture of 
tho clouds is to be condensed on glass tubes which will be 
refrigerated. 

Tho ozone testing and moasuring has produced also startling 
facta. AWhough the quantity of ozone is very minuto, amount- 
ing to only a few milligrams per 1,000 enbie metres, it has been 
proved that on February 27, the day of the ozone maximum, a 
quantity of 900 kilogrammes was floating over Paris, if we sup= 
pose that the quantity was the same as at Montsouris in tho whole 
stream of air passing above up to the altitude of 1,000 metres. 

‘Theso results are only 9 sample of those which may be ex- 
pected from the constant application of the magnificent system 
which is now brought into operation for the first time, and of 
which it will be possible to say, Vires acquirit eundo. 


Bats. 


Sim,—In reply to Mr. Sparling’s query in the July 1876 
number, L have heard that the stinging hairs which cover the 
pods of Mucuna pruritie* (“ecowiteh” or “cowage”), if mixed 
with soil near roots of plants, drive away rais, So does cay- 
enne pepper: but whether this would retain its qualities long 
enough, if pat in tho soil, T cannot say. 

For seeds and (possibly roots ?) moistening with kerosine is 
a preservative, and it is said not only to do no harm to ger 
mination and growth, but positively to aid them. 

I do not answer for any of those ideas, I only throw out 
what Ihave heard for further enquiry or tri 


Yours obediently, 
aK 


* This soem, in Tadia the geedo ald by druggists undor the namo of kénch 
gtuch, glneh-gaji or kawanch, 
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On the Ettects of grazing in Sal Forests, 


In the July number of the Forester, W. has dealt most sum- 
marily with my notes in the April No. on the effects of graz~ 
ing in sal forests. 

Treadily admit that my statements were opposed to the 
experience of foresters, and that grazing is generally the 
greatest enemy to forests; but as in the case in question it 
checks the growth of the high grass, which in Assam has 
hitherto rendered our attempts at forest conservation unavail- 
ing, I have thought that some further notes might be per- 
missible, 

In the first place, my former notes should only apply to forests 
in the Eastern Doars, and those under similar conditions of 
humidity and soil. I have noticed the same effects in Kamrup, 
where tho cultivations are frequently surrounded by splendid 
young sal, 

It has been proposed to render all grazing illegal in the 
Eastern Doars ; now if this provision were enforced cultivation 
near, the sal forests will be checked, and the cultivators will 
romove to a distance, leaving the forests to be surrounded by a 
howling wilderness of grass, which will be a nest for jungle Bres. 
As our sal forests in the Dears constitute an area of nearly 
400 equare miles, we can afford to give up all surrounding 
grass land, and a well-stocked forest, with cultivation up to . 
its boundary lines, is the ideal iv be luked for, Now if it be 
found that the best forests are near cultivation, and if culti- 
vation up to and grazing within the edges of the forest prove 
a check to fires, the District Officer and the Forest Officer will be 
better friends, and a class of wood-men, as are the Mechis, will 
not be driven away from their old quarters, but will be on the 
spot for any forest work which may be in hand. 

The Bidli forest roferred to in the April No, contains 
about fifty square miles of nearly pure sal forest, with large 
patches of grass land, and with lower hill forest along the 
water-courses, 

Cultivation bas penetrated into tho forest, and rico is grown 
on land artificially irrigated, the forest having been jhumed for 
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cotton cultivation, but not since the country has been annexed 
from the Butias. ‘To this jhuming aud to excessive felling tho 
introduction of an undergrowth of grass, which grows up to 
6 or 8 feot in height, has been due; only round the villages 
and their cultivations is the forest froe from this grass, and here 
it is generally remarkably good as described in the April No. 
of the Forester, 

‘The grass in the forest is full of shoots of burnt seodling, 
which ure destroyed overy year when the fires rage through 
the forest burning the trees up to the topmost leaf, except where 
the lower hill forest, or the closo growing blocks near tho 
villages, stop the progress of the tlames. 

Tho Mechis change their villages every threo or four years, 
they eottle in open grass land near a piece of sal forest to shade 
their houses. This sil forest is of course thin like tho rest 
of the forest full of coarse grass, and not as assumed by W., 
80 free from grass as to be comparatively safe from fire, Their 
cattle proceed to graze on, and trample down, the high grass in 
the forest near the viliago, so that in the dry season, instead of a 
uniform mass of grass, only high tufts aro left here and there, 
the rest of it being low. The seedlings aud shoots are so abun- 
dant that, if some be trampled down, yet plenty are left to 
stock the ground and, being shoots from old plants which have 
been burned year after, they commence growing vigorously 
as soon as they are freed from the grass. 

I do not believe that common cattle grazo off sal seedlings, 
as Lhave watched them carefully, whatever buffaloes may do, 
and the latter aro not kept by the Mechis, nor do wandering 
herds of buffaloes come near the Sidli forests, and they can 
easily bo kept away without affecting the villagers at all, 

Io the course of a few years after the village has been 
estublished, owing to the shortness of the grass, tho fires get 
ese and less fierce, if thoy get in at all, and the young shoots, 
with accumulated force from the large roots which such burnt 
seedlings have, grow up vigorously. 

The largor trues also Lise their charred bark, and soon show 
the effvets of their changed conditions, As the young sal 
grows up, less and loss grass appears, and the undergrowth of 
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evergroen shrubs is encouraged by the increased moisture in 
the ground. 

To the block referred to in the April No. of the Forester 
burned stumps were in the ground, and it was evident that 
fires had prevailed at no distant period. The villagers 
said that it was seven or eight years since they had settled 
there, and that the grass was kept down by their cattle, and 
that this had put a stop to the fires. 

When once a forest has attained to such a, condition, as that 
no fires got into it, the presenco of cattle is rather prejudi~ 
cial than otherwise, but as there is in that case little for them 
to grazo off, they will profer tho grass outside, 

‘Whon W. assumes that the forest in question was originally 
in such a condition, he begs the whole question. 

Also his suggestion that the clearing of unresorved trees by 
tho villagers for fire-wood affords the sal seedlings more light, 
will not account for the improved state of things consequent 
on the proximity of cultivation. 

In tho first place, it is nearly puro sal forest ; in the second 
any more light would favor the growth of grass in which the 
seedlings are already choked, and therefore increase the fury of 
the fires. W. also spoaks about tho light grass growing in 
deserted cultivations, but the Mechis do not leave sal trees in the 
middle of their cultivations, and when all trees have been felled, 
it is diffcnlt to see how forest blocks with 150 trees to the 
acre, as shewn in my former article, ean have sprung up. 

{ believo that in Sidli deserted cultivation in three or four 
yoars’ time becomes covered with denso grass, and never 
returns to forest again owing to the Gres. W. also wishes pro- 
yentive measures dictated by common sense and experience 
to bo tried, but as ho admits that tho efforts of Forest Officers 
in the direction of fire consorvanoy havo beon so unsuccessful, 
surely common sense can afford to listen to other plans. 

Supposing that tho trampling and grazing of the long grass 
acts asa nutrimont, and irrespective of the check which it 
causes to tho fires, that it frees the young plants from the 
gross, and lots in light, itis surely of benefit, Tt should also 
be mentioned here that sal being the natural forest of the 

sl 
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Doars, it is extremely hardy, and as soon as the fires are 
checked, that it grows up irrepressibly. 
WR 
—_—_——-— ee 
On the Hilling of Gres, 


To THE EDITOR OF ‘THE “ INDIAN FORESTER,” 


Siaj—I should feel much obliged if you would kindly insert 
the following letter in your October number of the Maga- 
tine 

R. Warrrann. 

“With reference to F. B’s answer to M. II. F. in the 
Tannary No, of the Indian Forester for 1876, it is greatly to 
bo regratted that E. B. has adopted a sneering tone in his 
remarks. 

“Tt is diffienlt to quite understand what I. B. wishes to 
disprove : he would seom to say that scalariform vessels, by 
being characteristic of the higher division of acotyledons, i.e., 
ferns and their allies, are conyined to them, therefore that they 
do not occur in dicotyledons, and that therefore M. H. F. 
is wrong in saying that the diffusion of the azotized combina. 
tions take place through them, 

“1 may be wrong in my inference, but I need hardly say 
that, if this is what F. B. means, he is totally wrong. 

“Tn the very work from which he quotes (Balfour's 
‘Manval), the illustration of a scalariform vessel is taken from 
a vine, 

“If B. B, wants proof, I will refer him to Seubert, p. 121, 
fig. 420:—Portion of a dicotyledonous vascular bundle—a. 
rotiform ; 5, soalariform vessels.’ Again, p. 128 :—‘Phanero- 
gamons plints, in general, are distinguished by the presence of 
vessels and vascular bundles, Among eryptogamous planta, 
however, only ferns and their allies are similarly characterized, 
and are on that account designated vascular cryptogams.’ 
Again, in speaking of dicotyledonous plante:—‘The nitro- 
genous plastic combinations are contained in the liber, and 
principally in its retiform and scalariform vessels ...... while 
‘the diffusion of the non-azotized nutritive substances takes 
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place in the parenchymatic tissue both of the bark and 
the stom,’ 

“Robert Bentley says, p. 49:—‘Theso vessels (scalari- 
form) sure sometimes eylindrieat tubes like the other kinds, 
asin tho vina (fig. 106) and many other dicotyledonous plants, 
in which condition they are but slight modifications of retieu- 
tated vesscls; but in their most perfect state, scalariform vessels 
assume a prismatic form as in ferns (fig. 105) of which they are 
then specially characteristic.” 

“Thesa I hope are sufficient to prove that scalariform 
vessels do exist in dicotyledonous plants as well as in ferns. 

“1 fail also to see anything misleading in the term ‘ hydro 
carbon’ which is, I suppose, what F. B, means when he writes 
‘hyrocarbon, unless it be a clerical error. F.B. accuses 
‘M. HL. F. of speaking ‘loosely,’ a criticism in which I cannot 
agreo, but he himself places resins, excreta, as they may be 
called, in the same category with guma and starches, the 
assimilated combinations of C. H. O, (if this be admissible’) 
actively concerned in nutrition. 

“ Nor does there seem to mo anything in M, H. F.’s explana- 
tion which would lead one to suppose that he was under the 
impression that these wore ‘pumped ont of the oarth in 
a pure state,’ 


RW. 
Ranaooy, July 82h, 1876. 


Budget Pedings. 


Tr appears to mo to be a mistake to put the expenditure in- 
curred in re-stocking bare tracts under A, IV.—1. Cost of Crea- 
tion of Natural Forests.—If the restoration of denuded areas is 
not considered sufficiently artificial to bring it under A, IV.—2, 
it is scarcely necessary to have a special sub-division for the 
cost of the creation of artificially formed forests, as tho ro- 
stocking of denuded arens is essentially an artificial process, 
Tho item comes naturally under A. IV.—2 (a). Formation of 
Artifieal Forests (or, more properly speaking, artificial formation 
of forests); but if itis necessary to distinguish between the 
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re-stocking of waste which has been denuded of trees within 
the memory of man, and that which has been bare for a 
longer period, it should come under A. 1V.—2 (¢) re-stocking 
of denuded areas, 

JaNGAL] ButBuL 


THE 
NDIAN FORESTER. 


“Vol. IL] JANUARY, 1877, [No. 8, 


Blote on the Demarcation of the forest Arca in Districts 
containing Sill or Wountain Banges. 
By B. H. Bapen-Powrtt, P.R.88, 84.8.5 
Conservator of Forests, Punjab.* 

Sowe misapprehension appears ta ma to exist about the 
principles on which forest lands in hill districts ought to be 
demarcated. We have just been dealing with the Hazira 
foreste, and correspondence is pending regarding the demar- 
cation of Kangra and Kuli, and of dholam, viz.—the Salt 
Range forests, and the hill portions of Rawal pindi district, 
also of the forests in Chiba and Basahir. Moreover, in the 
telisils of the Kangra district already demarcated, Nérpur, Debra 
and Hamirpur, and in the Hoshiarpur district, certain interests 
and requirements have been met, but it is far from cortain that, 
the demarcations aro sufficient for all the requirements of the 
case. 

Thronghout the correspondence no notice has been taken of 
the important difference which exists between the work of 
domareation in Hill districts and that in the plains. 

In the former case we have a set of conditions to deal with, 
which do not affect the latter; so much so that it is certain 
that what is sufficient for the plains, will not bo satisfactory 
im the hills. 

Forests have two groat purposes :—First, they yield timber 
and other produce; secondly, they occupy a certain place in 
the organization of nature; and just as it is impossible to neg- 
lect certain conditions regarding circulation of atmosphere, 
drainage and cleanliness in the organization of towns and cities, 


© Thin note was originally printed for prrate euculaton, and copy Kindly pur at 
cout deposi! by the Author, As the execiont principica daveloped. iy it ate appleable 
tataury parts of Ladin, wo lave repratod it ia eateaso.—Tae EDrroR. 
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s0 is it impossible to neglect the use of forests in the organiza- 
tion of our hill districts, without the certainty of danger, 

Now the second kind of utility of forests consists in two sorts 
of influence which they exercise on the air and soil. Ono 
though extremely probable, and believed in by all educated 
forestors, is not so certain as to be beyond doubt, and thorofore 
need not to be appealed to a8 a sine gud non in our demarcation 
proposals, I allude to tho faculty of forests in collecting the 
rain-clouds and inereasing the rainfall, Negatively we know, 
that drought results from denudation, but we do not know 
positively, that we can induce rain-fill by the creation of 
forests. 

But the other faculty of forests we do know absolutely for 
certain ; and therefore any demarcation of foresta that ignores 
it, is cortainly faulty and can only bo partially sticcessful ; it 
may bo briefly summed up as the faculty of regulating the 
water-supply of the country and preserving its coil. 

Rain falls (iu this tropical and semi-tropical climatey with 
copionsness at certain seasons, and with a varying amount of 
physical force, ‘This discharge, either feeds and maintains 
springs, or is itself the origin of streams and torrents, which, 
rising in mountain ranges, flow down into the valleys and 
plains below. 

If all mountains consisted of insoluble rock, the water flow- 
ing off with greater or less rapidity (according to angle of 
inclination) could do nothing till it veached the plain or valley 
below. But this is not the case; consequently the fall of rain 
affects the soil on mountain slopes by cutting into it, and 
carrying it down, together with loose stones and 
rock, doing this either gradually, as where surface soi 
removed, or where a ravine or torrent is gradually out and 
enlarged—or suddenly as when a land-slip oceurs. ‘Tho dis- 
turbance once started in tho upper slopes of mountain ranges, 
augments with the accumulated force obtained by tho angle 
of descent, and thus it happens, that small streams uuiting 
form large torrents, which increasing in power as they flow 
down, influonce the eondition of the soil in the valleys, not only 
by erosion and by depositing beds of stones and oven large 
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masses of rock, but also by causing the streams to be suddenly 

flooded without notice, and thus causing a great rising of other 
streams which receive their contents, the effects of which aro 
felt far down into the plains, and even to the mouths of rivers, 
where vast alluvial bars are formed, seriously impeding navi- 
gation, On their way, such floods damage all kinds of public 
works, ronds, railways, and bridgos, and necessitate the cretion 
of costly masonry works, embankments, dams, and retaining 
walls, During the winter whon water accumalates in the form 
of snow on tho upper slopes of hills, large masses are collected, 
which, whon melting sets in, begin to slide downwards, doing 
inealenlable damage. 

It is truly surprising to find how little attention is attracted 
by these facts. 

Tn Hoshiarpur, I have been told by an Assistant Commissioner 
engaged on Revenue work, the streams (Chd) flowing down 
from the Soln-Singhi hills are year by year cutting up and 
destroying more and more land ; und the people are now com~ 
pelled to plant masses of ill grass to arrest the progress of 
the ravines. In the Jhelum Salt Range, the torrent beds are 
reaching an alarming extout; and what is moro, the saline 
deposits of the Range are yearly washed down, defertilizing 
the lands below." 

If we are to follow any of the notorious Punjab torrents, 
such ag the Bhimbar, we shall find that either the main stream, 
or its feeders in their ultimate ramifications, start from hill. 
sides wholly, or almost wholly denuded of vegetation, This 
fact can be verified in all cases almost without exception. 

‘Year after yor immense sums are spent in repairing our 
great hill roadst which are carried away by the action of 


+ T may bo permitted to suggost that it would be well if the Govornment wore 
to call for accurate sintiatics as ta tho extent of such torrent-eut arcus in theso 
Gistriets, and tbo amount of increase which has taken plnco in the Inst decado oF #0. 
With rogard to hill roads, L donot mean to deny that where there fs a6 
able above the Toad, trees too clos ard liahle to fallz nor do £ question that im 
arg cazcmy tho’ zotention of @ large amount of water may aonk intoy and an vor” 
tara bed of anil reposing oa. @ atenply inclined stratum ot imeparvishlo. materi 
nwt fall organ Roe every one Iendslip netributable to euchra cause, a baudred 
$i shown acing fem the evading of the poll and ia conseent, losing uy 
Sater action, Nor will tio most able wdvocuten for the ald theory be whln ty cori 
ho actual toot, which erery one enn vority for bimeolf, on tho Abbotabec oe Situla, 
goad, thas the worst ravines and coad-cu!tings cour just’ in thoeo milos where tue 
forest belt hae diseppoured frou the hill ado at some Lite distance above the romd. 
wey. 
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torrents formed on the steep slopes above them, Costly railway 
bridges and embankments are built, rebuilt and again swept 
away; cultivated lands are covered with boulders; lands are 
cut up by changing courses of unregulated streams; the 
bottoms of valleys are filled up with stones and boulders 
instead ofshowing rich pasture and cultivated lands, with winding 
clear streams flowing through them,* and we accopt it all a8 a 
matter of course. 

It is sometimes urged that the action of streams in bringing 
down soil on to the plains below is actually beneficial. An 
instance is quoted in the Dehra Ismail Khan district of lands 
whose culturable quality is annually improved by the deseent 
of finely comminuted mud from the hills of the Suleman 
seriog, 

It is true that in this particular case benefit is obtained ; for 
the hills never were (it would seem) clothed with vegetation, 
and as they are formed wholly of marl and sandy loam they 
ate gradanlly and gently being washed away. Wherever a 
hill consists wholly of soft material capable of being discharged 
in this way, the results are good ; and no doubt the alluvial 
plains of the Punjab were formed in pre-historic times by such 
a process, This improvement of soil is called in French 
“colmatage.” But itis clear, first, that. hills consisting entirely 
of disintegrablo soil are the rare exception; and next that in 
caso of hills whose surface only, is covered with good soil, as 
soon aa the supply of ecil is at an ond, sand, pebbles, 
stones, boulders and rock-masses follow, which speedily cover up 
tho ground and negative the good at first effected. 

Tt follows, therefore, that as it is the velocity which the water 
acquires from flowing down steep inclines that causes a great 
portion of the mischief; it is our mountain ranges, whether 
the higher ones like the Himalaya, or the lower ones like the 
Sawélik, the Sola Singhf, the Salt Rango and the Pabbi hill, that 
call for our most earnest attention in regard to the preservation of 
thonatural clothing of vegetation which they ought to have, and 


1 Hse ag laring 


. villaga ealled Dabbin, one aagends toa bill called 
Ted real from thia a ‘ i shinies Soa then ils rae covered 
sits Chil (Panag Yong ots) apperently staring ost ike anda lees of Haney 
Boulders, Qror 85,000 aree recs ia this disteiot by sway river beds 
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which in all probability, (nay, in rost cases—in all certainty) 
they once did possess. 

In short, while the climatic influence of forests in the plains 
is limited in various ways, and chiefly by the absence of stoop 
inclines which give the water discharged from the earth or 
air a dangerous velocity ; in the Aills, it is the consideration 
which before any other we have to deal with in preserving our 
forests, In the plains, therefore, if we select managoablo blocks 
of forests, froo of rights, (which interfere with conservancy) 
and place those blocks near roads, railways, and large towns, 
(thus meting the direct utilily of forests as supplying material 
to the market) and if further we are careful lo plant swamps 
and retain natural forest (like the “ Kachi’”) on the banks and 
islands of rivers, and then leave all the rest of the wooded 
aren to be very slightly protected, (e. 4., only gradually des- 
troyed by unlimited exercise of rights of grazing, &o., and 
by pormissive oxtension of cultivation) we do all that (Wwe can 
with reasonable certainty say) ia sufficient.* 

In other words, the popular system of “reserved” forost 
blocks and “unreserved” aroas, so widely known in India, may 
be in the plains, a sufficiently effective system. 

‘The mistake I here combat, consists in supposing that a 
procisely similar eystom will answer in the hill districts; and 
this mistake has been made (and that recontly,) in many official 
notes and orders which otherwise show that rational approcia- 
tion of forest economy which was co lamentably wanting in 
years past. 

‘When, therefore, wo commence the work of demarcation in 
hill districts, we must first of all consider what amount of 
forost is needed in overy range alike :—Where is the line above, 
or within which forest or turfed land must be maintained ? 
Jn 18 xor RNoUGM to consider solely what blocks can we get 
‘free of rights for the State, but what forest must we keep, 
perhaps assigning the greater part of it to the use of the 


villagers or othor local inhabitants, 
Hitherto, we wore accustomed to consider only what blocks 


‘© Assuring of course that wo have enloulated fairly the amount of demanded 
materials tho probability of increase end the other conditions involved, 
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of forest we can get for the supply of the market, the Pablie 
Works, the Hill Stations, &., &e. ‘This of course must bo 
attended to, but it is obvious that we may secure such blocks 
ina comparatively amall number of localities, leaving whole 
ranges of hills untouched by such reservation. And while tho 
forest set apart on these considerations only, may suffice to 
protect tho hill sides and regulate the water discharge (in tho 
‘widest sense of the term) just on the sites sclected, the othor 
hill ranges in which no such selection has been made will not 
be benefited ; and if we give up the forest {be it timber or 
Drushvwood) on those hills to that process of sure but retarded 
destrnetion which onr “unreserved” management implies, we 
are doing wrong, for which avenging nature will surely if 
slowly punish us. 

Unlike the case of forest in the plains therefore we eannot 
choose certain localized blocks of good forest and Jeave all the 
rest to the people to do as they like with as “unreserve.” It 
is desirable that there should be no misunderstanding on this 
subject, 

Under what sort of managemont is “unreserved” forest 
usually placed? Does that management really tend to tho 
permanent preservation of the forest? If it does, then let it 
alone—but if it does not then we must improve it. 

There may be of course varioties in detail, but generally 
speaking it comes to this: that unreserved forest’ is to be left 


* AL thie stoge it is deeizablo to say. something about the uso of faxf on moun- 
fain, ‘Those whw bare taken an interest ia the queation of the seubwtion in the 
Alps, an avi which ageuaned such alarming dimensione that at last in 1860 logistat 
interfereneo. was. called for. snd law for effecting tho * reboisement™ (oF re-lothinge 
with wood) the necessary portions of Lill ranges were passed, will recolicet tho dige 
cussion which rosa, an to whether tho alaolute planting with treca was needed, or 
whether the consolidation of the aoil by, turl (an ‘operation ealled."* pasownement) 
Was not sutfieiont. Ithad tho advantage of nut inieetoring va much with’ the grazing 
Of cattle (which thore, na hero, was tho chiof obstacle to fureet conscevaney) aa tS 
planting of continuous manses of tres. 

Teanmot here entar into the discussion aa to whether (oven in Europe) gazonne 
ment” {a a. really aulicient, remeily. Some hava denied it: on the whole, however, i 
‘would seem tae tart (including a dense mass of bushes and other vegetation) is ia 
anny localition, nt any rate sufficient. 

‘We liave, however, in India, another point to look to, 

Tn the Alpx and’ Borape fenerally, the grasses are of diferent speries aa a rsa 
to those fiund in our acrnitvopical climate. It is cry in our very hgh ranges aul 
‘usually above and beyord th limit of treo vegetation that close turf forming Exropeatt 

Alpine apecies predominato, In cur Indian Ranges (except the ighest} the 
teases grow move in tulta or crowns, ao Uhat the rain falliog with violence between the 
fits, attacks and ents out the soil; thus the grasses of these species do not elliciontiy 
protect the soi! in many cases. 


NOTE ON THE DEMARCATION OF THE FOREST AREA. 245 


open to the unrestricted use and enjoyment of the people. Phrases 

descriptive of this class of forest, couched in these or similar 

words, will occur to every one, This use and enjoyment is 
very generally regulated only to the following extent :— 

{a.) Certain valuable trees are not to be cut at all. 

(6) Other trees are to bo cut for agricultural and domestic 
use (inelnding fuel) without restriction, but large trees for 
building, &6., are granted (free, or at reduced rates) by permit 
issued from the District Office. 

{c) Breaking up of land is allowed on permission of the 
District Authority ; this permission is usually refused if t is 
known that good treea or forest are on the land, 

(2) Grazing of all kinds of animals (goats and camels not 
excepted) is absolutely unrestricted (may be paid for or not, 
that does not affect the preservation of the forest.) 

(c.) Burning ia sometimes prohibited, sometimes not. 

In places where practiced, “ khill”” or “kimri” or “dahya,” 
or “ toungya’”™* cultivation is partially restricted, 

(/) Usuzlly the people are to use the produce, de., for 
themselves, but are not allowed to sell it to contractors, mer- 
chants, &e. 

On this, three things appear :— 

I.~It is clear that unless the amount of material taken ont 
of tha forest in the shape of trees and fuel dacs not 
exceed the amount annually produced, the forest 
capital or stack will be reduced gradually, and n)ti- 


mately destroyed. 

It is also clear that in unreserved forest, tho authorities are 
not furnished with any principle, or with any means of 
knowing what the yield can really be. ‘There is only 
a chance that by refusing some, and reducing in amount, 
most, permits, they may be within the limits of proper 
yield; this chaneo is lese, the fewer mature trees there 
are and the poorer the forest is. 
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IL.~As regards cultivation; there is only tho same chance, 
that ‘the gradual reduction of the forest area by culti- 
vating permits may be proper; the less the area of 
unreserved forest, the less the chance, 

Again a given avea of cultivation—clearing which might 
be allowable in one situation, may become very improper 
in another. 

Itis urged, however, that the position of the area applied for 
can be ascertained from the village map. 

Even if in every case of breaking up for cultivation (which 
generally proceeds by little bits at a time in bill dis- 
tricts) we wore sure that the irregular little plot wae 
pointed out to the District Officer on the map, so that he 
could refuse it on consideration; even if this cou/d be 
done, it must be admitted to be a troublesome way of 
doing what could be done more effectually and more 
simply in another way, viz, fixing a line beyond which 
cultivation may not go, but within which it is allowable 
at the pleasure of the owners (subject only to proper 
notice for revenue purposes.) In practice, permits to 
cultivate in each case are not, and cannot be, looked into 
minutely enough to do any good. The plot broken up 
ia usually, (as T just observed) at first a small indefinite 
patch. The area is not known, and its position not 
correctly indicated. No limit is placed practically to 
the area broken wp when a permit is onco issued. If a 
dermarcated line on the ground is fixed, cultivation 
cannot take place on the wrong side of it without dis- 
covery at the first inepection.* 

TIL—That grazing being unrestricted, the restoration of the 
forest by coppice or seedlings to replace tho material 
that is removed, cannot possibly oceur, othierwiso than 
partially and imporfectly, and in out-of-the way portions 
of the forest, whore the cattle do not como; and tho 
larger the population and the more numerous the enitle 


© Of course proper inspection, and a proper establishment aro the sine qx xem, 
for aby aystom whuorer, - rege 
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(especially where goats abound) the more imperfect and 
the more partial will the restoration be, 

‘Whore burning and dahy@” cullivation ate allowed, the 
chance of the forest is indefinitely made worse. 

From these three considerations it undeniably follows, that the 
general ideaof management involved in the “ unreserved”? system 
ean only be sufficiently successful in practice ; 

(1)—Where tho area of forest is very large and proportion- 
ately well stocked, and when: the population and cattle 
are also proportionately not numerous. 

{2.j—Where also the District Officer takes a very great 
interest in the forest, has taste and time to visit it him- 
self, punish strictly all acta of waste and destruction, 
and is not obliged to delegate his authovity in the matter 
of ‘permits’ to subordinate native officers, who again 
delegate it to village watchmen and the like. 

As in most of tho hilidistricts in the Punjab the first con- 
dition does not exist, and as regarda time and opportunity, the 
second exists only to a limited extent, it follows inevitably that 
the “unreserve” system (a8 it is at present in vogue) docs not 
suffice to secure the propor preservation of those forest lands 
which aro not taken up as “ Reserves,” and which I have 
already shown are necessary to bo preserved in hill districts,* 
thongh they may not be so in the plains, 

‘The rationale of the failure of the “Uareserve” system 
under such conditions, is that it is based tpon mere guess-work 
(however intelligent) not upon any actual oxamination of the 
ground itself, or upon an estimate of its capability ; so that 
when a District Officer’s hands are full, where the population 
is numerous and the demands for cultivating and tree-entting 
permits numerous also, it is impossible for him to check 


In Ifazora, the Deputy Commlanioner and, Settlement Ofer remark 
‘total taste afea being’ 1808218 neve, al which Ouly LL er cent. Te reerv 
‘tnd 76 per eout in oie Lill wate, to argument a evaded to slow tho importance 
‘Of scaling am ocent contol ower th aneatrved waste.” 

“fo Ranges slate Deputy Coranpasioner detonding the diteet unnagerent wnerly, 
onthe ground of tho lulence cf tho Disect-Gtleer bring parowount, ais tha 

‘vena of forest have heen ‘Tonted, and that tha supply” (even) of traber 
rody dithered tal of Kou an esr hah he, 
cue with great, ehily probably ello the question of supply of material; 
Roubital whether ‘arene aro silent 20 protect tho district ip olber respects. Tn 
osbinepat iti aogotired by actaal hts 
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eficiontly the issne of such permits, having neither data re- 
garding the condition and contonts of the forests, nor principles 
to determine the limits of the possible area of cultivation, Even 
if by the careful understanding of the sort of places on which 
cultivation ought to Le prohibited, he laboriously checks overy 
application with the village map, and is further assured that 
tho cultivation is of that oxtent and area which is applied 
for and no mora, and thus saves his forest land from conversion, 
ho may nevertheless issue permits for cutting in tho forest to 
such an extent, that the material being exhausted, a long 
period must intervene during which no wood is obtainable, the 
ground being either bare, or covered only with young growth 
demanding years for its development to nsoful size. 

Tt is sometimes proposed to remedy this difficulty by issuing 
8 set of local rules to regulate tho issue of cultivating, and 
treo-cutting permits: but in the former case the rules can 
only define cortain conditions, under which cultivation is 
not to be allowed; and the simpler way is to cause the 
Tino to be laid down on the ground and entered on the village 
“ Shajrae.” In tho latter cago no rules can bo a subsiitnte for 
the one and only way of regulating cuttings s—viz., an ox- 
amination of the forest, and an enumeration of its stock, by 
ono or other of the known methods of forest-valuation. 

If so much is admitted, as 1 think it must be by any one who 
will candidly oxamino the subject (throwing aside the prejudice 
which has grown up in fhvor of a too easily excepted and prima 
facie satisfactory system,) a difficult question arises for eolution 
which may be thas stated :— All forest conserraney comes in 
contaet with tho prejadiees of the populace by requiring to a 
grenter or Jess extont, tho restriction, or even total cossation 
of many practices which they are accustomed to, and tho 
exercise of which they look on as a matter of right, while 
totally ignorant of the mischief those practices entail.—’ ‘Our 
plan has consequently been to restrict our conservancy to cor 
tain defined areas, and allow the rest of tho forest to bo 
open to alt such cherished practices ;—thus we solve the diffi- 
culty off hand. When, therefore, you say that those areas aro 
insufficient, you compel us to interfere with the peoplo’s praetices 
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toa much larger extent even possibly to the extent of embracing 
the entire areaof forest land in a given district; this would 
involve an amount of popular discontent which wo are not 
prepared to face.” 

When this argument is stated to persons in authority, who 
have a limited or comparatively weak faith in tho reality of the 
mischief done in ever widening circles, by forest destruction,* 
as indicated in the foregoing pages, they will at once over-rate 
the amount of Jocaz inconvenience suffered by the limited popu- 
lation in tho hills, and under-rate:—let, the benefits to those 
very people themselves which can be given in‘return for the 
restriction; and 2ud, the benefits to the country at large; the 
cessation of dangerous floods, the extended area of culturable 
land, the absence of erosion and diluvion, tho safety and cheap 
maintenance of roads, bridges, and public works, which are 
the direct and indirect advantages to be set off against the in- 
convenience. They over-rato the one because it is palpable, 
though often exaggerated and expressed in highly colored terms 
Gf officiulsy are found willing to listen ;) they under-rate the 
other, because they only partially believe it, or are unable to 
trace the facts to their true explanation. If then we are able 
to establish the real evil and get people to realize it, they will 
come into a different frame of mind when looking at forest 
questions, and will be prepared to feel that somehow or other 
the necessary conservancy must be effected, and will cheerfully 
set to work to soc how it can be done. 

The complete ilustration and proof of the evil cannot be 
attempted within the limits of a mere paper like this, but the 
considerations already advanced cannot be without weight. If 
violent tropical rain falls on a surface eithor bare of vegetation, 
or protected only by sparse tufts of grass and occasional 
bushes, it follows that the soil must be cut away; first a little 
guttor or channel, then a deopor ravine is formed, The water 
Logins to rush impetuously in a turbid stream along this, thon 
stones and mud fall in, then larger stones ; and as the fall goes 
on, the increased velocity and mass urge the destruction more 


Soo u paper on popular anpscts of forest congoreancy in the “ Ladian Korester™ 
cor July 1970. (Calenfin"Ceattal Press Company”) 
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and more powerfully, till huge bontders are carried along and 
masses of earth swept away, which when the flood subsides, 
no one would suppose could have beon moved by such agency. 

This is repented in numerous little channels all ronning 
together, according to the configuration of the Lills, till they 
unite into one big torrent which sweeps with resistless force 
through tho valley below—and into tho plains beyond. 

If on the other hand the land is covered with trees, first 
thore aro the spreading branches, leaves and twigs to arrest 
the fall to break.its force, to absorb part of it and causo it to 
remain suspended till evaporation takes place; then there is 
tho mass of dand leaves, moss, and soil under the trees, tho 
absorbont power of which is truly marvellous, and fortunately 
for us has heen the subject of exact scientific observation.* 
Tho roots of tho trees below the soil again have a powerful 
effect both in combining the soil and in absorbing moisture; 
in this latter respect exercising a powerful influence on the 
regulation of those under-ground springs, which sometimes 
start Inndslips in the shaly soil so abundantly found in the 
Himalaya. ‘Tho water not absorbed is gently given off in clear 
strains, and is compelled to discharge itself slowly, the force 
of its fall having been thoroughly broken, That which is ab- 
sorbed is slowly returned to the air by surface evaporation or 
is imbibed by the trees and plants and descends to feed. springs 
and keep the sub-soil moist. 

To show how the preservation of forests and the reclothing 
of verdure (which in many enses nature will offect herself’ by 
rest and protection for cattle) will stop these torrents, closo 


© Gunvid, of Karleruhe, has mato oxperiments showing that 6 parte of ordinary 
forest ross aha oil can absorb 30 parte nf water in ten utinutos, ‘which iv equal. to 
column of wator of 4488 millimetres, or 01750 inches. In mcuntain foreata whee thy 
moss antl soil are deeper, the column of water thus detained waa find ta ronck 10 
iliten 1 weal sin he Inge aan of water asa by the lm sa 
oub-eoil) i hes boon found that 2 to Beentimetres, or under favorable circurastaneos 
eran an incl uf vfator has beon absorbed. Am srea of 18 square miles of toreat can 
fabsorb and retain 43—04 mitlion eubie feet of water which would olberwisn have 
Tushed down tho bare hillsides. _(Koresi conf. 1873, p. 7), 

Tn Frans in the deparimont of Meurtho two streatbs tho Zora and the Diesro wera 
seleetod, each situated on similar sol, slopos, e. ‘Tho basin of the one ja wooded, of 
tho othér nearly bara, Obsorvations made on tho superficial drainage or low, and 
the dnereanl low of the siroam after a givon ainount of rala-tull (equal in ooule 
thow eo-alflcionta of foree of nction not fa short of coubla in the dertuded basin a 
‘teearn, what it was in tho wooded, ‘Too much stress must not howoree be laut on ts 
feanelusion, ‘The exporimenia require to he raultipted, Tt is only fait to ‘nowy that 
another experiiont made by French Engineers gavo different reaulte—B, 1. B, P. 
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up ravines, and consolidate Innd slips, it is necessary first to 
observe the mountain sides, intelligently, in view of those 
considerations, while touring in the hills; and socondly to 
read such books as Geo. Marsh’s “The earth as modified 
Dy the action of man” (Sampson Low and Co.) and Dr. 
Croumbie-Brown’s “ Reboisement in France” (H. 8. King and 
Co.) with notices in “ Humboldt’s Cosmos” and other works. 

Hero I can only repeat that the action of forest in regulating 
tho action and supply of water—as affecting not only the bills 
and valleys themselves, but the districts far away in the 
plains—or is the most prominent use of forest in hill districts, 
and the chief one to be remembered in determining the extent 
of forest to be preserved ; and that this is no doubtful or finei- 
ful theory of foresters; it is one of the most certain and 
practical of the results of forest science. 

It may be added, that if nature has clothed the hill tops and. 
sides almost invariably with forest, it was for a wise purpose ; 
and wo cannot to any great extent upset the arrangement 
withont disastrous consequences. Of course this last argument, 
has its limits, becauso we see countries where the tropical vigor 
of vegotation covers every spot, hill or plain, left to itself ; and 
here obviously, a partial (but never a total) clearing is neces- 
sary for man’s place in the scheme. 

To gain a full and hearty assent to these considerations, 
which (from reading the notes and opinions and correspondence 
on demareations in the hills of the Panjab appear to me to be 
probably new to many, not only in official circles generally, 
but even in the Forest Department itsolf}is the first and most 
important object. 

Onco gained, it will cause us to look in an entirely now light 
on tho hardship to the population that immodiately surrounds 
the forest which is the object of our solicitude, We shall bu 
led to ask‘cannot we draw a line somewhere, outside which 
peopl can still do as they please; and cannot we while res- 
training their action within that line, let our interference pro- 
duce stich good results to their pecuniary and other benofit— 
that they will before long be quito reconciled to the restriction ?” 
In other words ‘wo have hitherto accepted withont further 
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enquity the idea that wo can only preserve allittlo forest and 
Jot the bulk go almost unrestricted to the people; is there no 
better plan that this? Is not the principle of consoling the 
people by giving them the income to enjoy, not the forest itself 
to destroy at least satisfactory to them ? 

To determine this, let us examine the old ‘permit? system 
more closely. The chief reason why it acts so easily, is that 
it is rarely enforced fully. Permits aro given very easily ; 
they are also easily excooded or evaded, and so the system 
is not as much felt as it would be, if really carried out. Of 
how many codes of Forest rules for “unreserved forest!” can 
it be eaid that all ite restrictions are abwayo fully acted on? 

From our former observations we have seen that the prin- 
ciples on which such rules are based, do not really provide for 
tho efficient conservancy of the forests, and that they cannot 
bo carried oub properly by reason of the want of time and 
opportunity, and tho absenco of data and information as to 
facts ; we may now aco also that even if it were atrictly carried 
out, the old system would inflict a good deal of trouble on the 
people, and that sometimes unnecessarily." For instance why 
should a man go twenty miles to a tohsil for a permit for 
cutting, say, ton trees, if it wore known that either tho forest 
could properly yield it (in which caso no permit would be 
wanted) or that it could not, (in which case a permit ought not 
bo granted) ? 

Again it is essential, under a system which imposes the 
restraint of permits issued really by guess-work, that sale and 
profit-making should not be allowed,—the village owners must 
only take what they want at teir own use, If the forest can 
really yield more, why shold they he debarred fiom selling 
it? 

Now if wo return to the requirements of forest conservancy, 
and sce what restrictions we really ned to imposo, wo shall 
bo ina position to compare them with thoso imposed by the 


# Im some codes pormission is required to break up land for cultivation if 4 hear 
frees, anit (sory abstrlly) is wok required if these aro no trors, TT # roan winea 
to eattivate he has either to gota permit or destroy to teven sty ag tout he may 
any there ure none This distinction offers a direct temptation to peaple to destroy 
tr008. 
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old system ; (supposing it to bo enforced), we shall be able to 
strike a balance betweon our proposed system and tho old, in 
point of convenience. 

Tn the first placo what improvement is possible on tho system 
of governing tho unreserved forests by permits ? 

Wo have to provide for the maintenance of tho unreserved 
forest, at the same time meeting the wants of the people as 
regards extension of cultivation and grazing. 

‘We can dispose of grazing first. It can generally be pro- 
vided for within the forest area :— . 

(1).—In forests of trees so aged as to bo out of danger. 

(2).—In places within the forest limit which are turfed only— 

or haying patches or belts of trees, left on them, thas 
combining the use of forests and grazing ground. 

This mothod so largely adopted in the Alps, demands vory 
carcful consideration in tho Himalaya, wherever the grazing 
qnestion pressos ; it is by no moans difficult to arrange some~ 
thing of this sort, which provides for the cattle, while enabling 
the area to fulfil to a sufficient extent the function of forest. 

(3,)—It can be practised in the option of the villagers in any 

lands ondside the forest line, and they must decide in 
thoir own interest, whether they will cultivate all the 
Jand or keop some part of it for grazing. 

T bog here to impress on the authoritios the great value of 
statistics of cattle, Not only should we know what number 
of head of cattle of all kinds the people possess, but also wo 
shonld learn how many acres per head aro needed, on good, fair 
and indifferent ground. When wo speak of the “grazing 
requirements of the people” without knowing these data we are 
really only going by guess. 

Where cattle aro so numerous, that all tho provision wo 
can make within the limits of the forest area, are insufficient, 
thon the people themselves mnst consider (tho 3rd case, wi2.,) 
how they break up the land outside their limits for cultivation, 
‘and must decide between the profit to them of cultivation and 
grazing; thero is a limit boyond which neithor one or tho other 
can possibly extend. 

‘We are now free to consider what laud must be kept as 


254 NOTH ON THE DEMARCATION oF THE FOREST AREA. 


forest, and what may be cleared for cultivation (subject only 
to the consideration last broached.) 

As tho dangers to be guarded against aro avalanches, land- 
slips, erosion of soil, and torrents or ravines—and as we have 
also to preserve the water in existing springs and streams, it 
follows that on all hills forest land must be maintained ; 

(1.)—On the sharp crests or summits of hills, and in a belt 
along the top. 

Where the top is an undulating or flat surface, it may be 
cultivated 5 in that case a belt of forest on the verge 
of the slopes of the hill just below the undulating 
summit, must be kept. 

In those cases the width of the belt is determined by local 
inspection, and by the relation of the belt with other 
circumatauces mentioned below, 

(2.)—On all steep slopes, say of 50° and over. If theso aro 
bare or cultivated, soil is sure to be washed off, and 
landslips to follow :—Any one’s experience of a hill 
tour will confirm this, 

(3.)}—The fan-shaped hollows, basins or amphitheatres from 
which the ultimate branches or feeders of streams and 
torrents tuke their rise, This includes the sourees of 
all streams and springs, 

(4)—The banks of ravines, torrents and streams, down to 
their junction with the stream at the bottom of the 
valley. 

If therofore a line, which I may call the “compulsory forest 
limit,” wero drawn along every hill range, taking in these four 
conditions, —we should have a proper protective belt of forest, 
outside which it is immaterial on climatic grounds what is dono 
with the soil. 

(5.) —Practically, however, to. these four conditions we must 
add a 5th on economic grounds; viz: tbat where, 
outside these conditions, there are blocks of forest, 
which owing to the value or interest of their trees, or 
from their obvious utility to certain villages or to the 
market supply, it would bo undesirable to destroy or 
clear away, the forest is here also to be kept up. 
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The 5th condition differs in this respect from the other four, 
that while they are absolute, and forest must always remain in 
such places; the economic value of the 5th may in course of 
time cease, and therefore the rule may be expunged along 
with the necessity for it, e. g., when the forest under the four 
conditions is so well kept and contains a sufficient supply of 
material so that nothing more ean be needed, the forest ori- 
ginally retained under 6, may gradnally and entirely disappear 
without danger. 

If then in every hill range we demareate by natural marks 
or by pillars, the line™ which includes all this forest, it is ob- 
vious that the same lino on tho other side will indicate the area 
within which cultivation may bo extended. 

For such extension no permission need be asked ; only the 
Rovenne authorities will need to be properly informed of the 
intention to cultivate, and will make such orders (totally un- 
connected with forest interests) as Revenue requirements may 
dictate, 

Tere is the utmost simplicity and the first great boon to the 
people. 

(a)—It will be unnceessary to go many miles for a permit, 

with a chance of refusal, 

(4)—It will bo wanceessary to pay any one for settling the 
permit to cultivate. 

{c)—It will inflict no labor on the District Officer—either to 
try and trace the spot on the map, and be sure that 
the position is a proper one; it will supersede tho 
necessity for a repeated visiting the localitics after 
once the careful local inspections necessary to fix the 
“Jing” has been effected. 

(@)—It will bo impossible to evade the law, for the inspect- 
ing officer seoing that any patch of cultivation is on 
tho wrong side of the line will stop it at once and 
apply the penalty. 


went in the Mauritiog adopted a similar plan—anly they 
sean they rownrved the uppre thir af every maunéafe as 
‘a fcieone This, was a siuple plan, hut) sometimes. it 
ro ‘¢as0 of ravines exten ding 


ul 


Bred a. more arbiteary 
fresh and prolubited. 
‘would inelude too much 
Town the mottain se) out encogh- 


256 NOTE ON THE DEMAXCATION OF THE FOREST ARRA. 


(e.)——As the forest above the “line,” (where it is not re- 
served as Government property,) will be villago land, 
the whole income, produce and yield of which belongs 
to the villages, they will como soon to regurd the 
“compulsory line” as one for their own benefit and 
not ax bringing into contact with them, an alien and 
adverse property. 

But some readers, before they have had patience to read even 
go much, will exclaim, that this looks all very well, but that in 
practice, we are not going into a virgin country with nice 
forest of one sort or another ready to be carved ont and 
aligned, but we shall find that when we attempt to draw our 
“ compulsory line” villages will already bo found perched on 
the steep slopes, and that cultivation has encroached on the 
forest, and whole tracts of forest have been destroyed by ex- 
cessive grazing—showing only stony slopes with stunted bushes 
and patches of grass tofts and ar for ravine banks, they will 
exhibit grent slopes of loose earth and stones ready to come 
down next rains, 

All this is perfectly truo. I have only to say, that it is no 
reason against a right procedure, that you cannot act on its 
integrity. Still keep your idea of ‘the line’ and do your best, 
and you have these remedies to hel; 

(1.)—Take all the waste land inside “the line” whether 
turfed, bare, or illused. 

If it is turfed, by arranging to close a bit of it ata time, 
you may get natural growth on it, or even get somo 
rough sowing or cheap planting done,—specially 
you may gradually reboise it in belts or patches, so 
as to allow free circulation of cattle between the belts, 

Bare banks of ravines taken up, will soon clothe themselves 
with bushes and vegetation enough to be of great use 
in consolidating the soil. 

In the Himalaya mere rest and protection do wonders. 

(2.)—Look into thecultivation (often temporary and very 
worthless) that encroaches on ‘the line;’ in some 
cases it has been cleared utterly in contrariety to the 
previously existing law, so that it can be summarily 
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stopped aftor the existing crop if any, bas been re- 
moved. In other cases it may be possible to exchange 
it for land below. 

(8.)—In cases where such cultivation is on steep places, codes 

of rules should always have a provision enabling the 
Deputy Commissioner to order the owners to build up 
or bank up, or terrace the land, 

In other cases, the evil will cure itself. I have seen much 
cultivation in Hazira (e. .,) that will cure itself. 
Every inch of soil will he washed off in 2—3 years, 
aud probably a landslip or a ravine will oud the 
story. 

(4.)—In very bad cases of danger from landslips, &., apply 

the principal of expropriation for indemnity. 

‘Then assuming that we have got the lino drawn partially, 
but as nearly as circumstances will admit, how is the treatment 
of the forest, bare land, and bushy or grassy slopes, of which 
it is mado up, to be mannged ? If it is treated as strictly as a 
Government reserve, what are the people to do? If it is left 
open without restriction, it will become as bare as if it wore 
cleared for cultivation, and be the source of all the evils 
which the clothing of forest is intended to prevent. How 
will the convenience of the poople be mot as it is by the 
“unreserved” or (permit or gradual destruction) principle ? 

L answer that you must manage the forest on proper princi- 
ples, taking the simplest, easiest and loast expensive method 
possible for the purpose; or in other words adopt the system 
of working by a plan, but reduced to its simplest and most 
elementary proportions. ‘The management must be based on 
an actual examination and estimate of the stock of the forest, 
and tho annual yield must be laid down for a few years, and 
the principal things to be done in the forest must be embodied 
ina written document, framed free of all technicalities, and 
deposited with the village forest official for guidance. 

‘The document will simply state :— 

(a.)—The uumber of marked trees which may be felled 

annually ; these may be allowed to accumulate, but 
must never be exceeded, and they must be marked. 
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There may be permission to lop these trees and to 
bark them or bore them for turpentine before felling. 

(b) ‘The parts of the forest from which grazing must be 
excluded to enable it to grow up. 

(c.) Tho kinds of trees which may be lopped for fodder or 
ent for fuel, and the block or yearly portion of the 
forest in which this may be done. 

(2) The area of brushwood or coppice that may be cut. 

(e) The places and conditions of lime, “surkhi,” and char 
coal burning. 

These simple regulations have to be carried out, and thoro 
must bo a system of monthly reports by the village officials 
responsible. 

All the produes of tho forest so preseribed, all the grazing or 
grass cutting in the forest is to be at the absolute disposal of 
the village to use or sell exietly as thoy please. 

There will of course be the usual code of general forest rules 
prohibiting forest offences, fires and mischief, 

It is essential that a competent Forest Officer should bo 
temporarily posted to the District (under the Deputy Commis- 
siouer) to examine the villago forests, domarente the line” and 
draw up tho orders for the yield and management of the forest. 
Tho cost of employing this officor, Government onght to bear, 
thongh ultimately a percentage may be taken on the forest 
produce, At first this ought not to be dono in order to 
popularize the system, as before remarked, Tf this assistance is 
refused, it will bo execedingly bad economy, and ean only result 
from a want of belief in the importance of keeping up the 
village forests, and from failing to recognize, that whero we 
want to keep up the “massif” of forest, we must only take out 
trees on a counting or valuation, and that the attempt to take 
thom out by issuing permits without such a provious check, is 
a radically faulty plan, applicable only, as before observed, 
where tho avea is very large and the population comparatively 
small. 

A small forest establishment can bo kept up for each tehsil 
aided by the Revenue Establishments (of telistl Chuprassies, 
Patwaries, &c., &.) 
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At first T would havo it all paid for by Government so 98 to 
make no charge on the forest. 

The control over the forests is thus compensated for by 
allowing the people to derive a real profit from it, and I wish 
it to be considered whether this profit is not as real an advantage 
to the people as the old method of leaving the forest free to them 
subject to permit-restrictions and the prohibition of sale or 
merchandise.* 

Tt is only « question whether Government will prefer to 
securo the contentment of the people by incurring a very 
moderate expense, or will prefer to purchase that contentment 
hy the destrnetion of the forest at no monetary expense to 
itself, 

It would not do at once to charge a percentage on the forest 
produce; for that would take away the guid pro quo, We give 
all profits as a sct off against the restraint. 

If it is asked—* you say, there should be no ebarge on the 
forest at first why not permanently relieve it?” TI reply that 
in time wher people have come to appreciate the restraint as 
the direct eanse of permanent profit to them, and when the 
results of fair management have been to increase the profits to 
fa considerable extent, it may ultimately become quite right to 
maintain a hettor agency for supervision aud requiro the forest 
produce to pay a share of the eost. 

Té is now timo to consider how it is possible to carry out a 
valuation or connting of the forest, which is the deeksone of tha 
suggested system of management. 

dt may be done by varions methods, but I recommend as a 
rule the adaption of the method proposed by Dr. Schlicht wiz, 
laying out a line aud measuring 50 fuet on either side of it, 
On this space alltrecs should be counted. Tho linear samples 
should bo so numerous as to be at least 2 per cent, of the whale 
aroa. 


* An 
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T should for the prasent treat the trees hy classes -— 


(Not enumerated) Seedlings (under 1 Bith)eundor —18"—1 clase, 
Soplings Q-2 hithy—18" to st, 
‘Young trece (2-9 hiths) = 8" to 46—IIT 
‘Trees (B—4 hatha) 4° 6” to 6—IV ,, 
Old trees (4haths& over)= 6 & over-V ,, 


The following remarks of Mr. Amery, Deputy Conservator 
of Forests, extracted from the Indian Forester” of duly 1875, 
seem to me to be worth quoting on this subject. He writes 

“The most important factor in this operation (viz, counting 
trees) and that entailing the most labor is ascertaining the girth 
measurement (may be taken at breast height, or say 4 fect above 
the ground, B. P.}, and this can be as well performed by a na= 
tive writer on 10 rupees a month, aided by a chaprassi on 5 
rupees as by the most scientific European.” 

“A party of twenty ancl couples, the writer armed with pen 
and ink at his girdle, and a book in bis hand, and his assistant 
with measuring tape in ono hand to help in measuring, and a 
paint-pot and brush in the other to mark the moasnred trees, 
would get over a considerable area in a day, chronicling the 
class and girth of every tree ; while the officer in charge of the 
party would take and register height measurements for age-class 
(this we should not attempt, however, in the unreserved forests, 
B. P.), and stock his note-book with observations on the general 
ition of the block, soil, undergrowth, reproduction, &c., 
ha chain 


co! 
dic. he should bo attended by a couple of coolies, w 
for the rough meacurement of compact blocks of saplings below 
the minimum girth measured.” 

‘Mr. Ribbentrop has also deseribed a method of counting in 
the Conference of 1872—(pago 191,) but this relates to excep 
tional cases where all trees are counted. It may neverthloss be 


given, 

«A line of men is formed consisting of alternate measurers 
and writers extending at right angles to the boundary line (of 
the forest, or of the block); the former takes the girth of the 
treo which be calls ont, and the latter immediately enters it on 
his book, At the ond of the lino of men, a blaze line is cut on 
the troes by n marker. This line corresponds with the boundary 
line as they return.” 
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‘Thus :— 


Boundary. 
I Measurer. 


P. Marker cutting blaze line. 

Practice will make it an easy task as soon as the peoplo 
become accustomed to the work.” 

The measurer for unreserved forest will only measure the 
trees of 2nd, 3rd, 4th, and Sth classes, the number of seedlings 
being noted generally. When they come to a patch of seed- 
lings or poles, this may be described, or chained off. 

If it is intended to disregard trees other than conifers, or tress 
of valuable kinds, the others will be omitted in counting, and a 
general note made regarding their abundance or otherwise, 

A caleulation of nambers will enable the entry to be made 
in tho simple “ working order” drawn up as to the number of 
trees to be cut. 

The one real difficulty to be overcome is ascertaining the rate 
of growth. 

We want to know roughly for unreserve purposes, in bow 
long the counted number of old trees, will be replaced by an 
equal number of younger ones, Supposing # = number (count- 
ed and estimated) of old trees—ie., trees of a size admissible 
to cut, and a to be the number of years, requisite to allow an 
equal number of young trees to come to cutting maturity, the 


yield or number to be cut ina year will be = 
When. thinning has to he effected, it mnst be done on oppor- 
tunity occurring of sending a proper forest officer to the 
spot. 
What size the trees to be cut are, whether only 1st class or 
some of othor classes,—will depend on the state of the forest. 


All trees to be cut mnst be marked, say for five years? cutting ; 
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each year being one-fifth of the number, exchusive of trees 
of inferior kinds which may be cut according to general 
directions without limit, 

Then tho whole of tho produce is at the disposal of the 
villago. 

Will not people gradually profer this, to a power of user 
limited to their own wants, coupled with a total prohibition 
against making any profit? 

The question which remains is, who is to get the income ? 
If it could be made into a communal fund that would be the 
way to show people what the forest was worth. 

First of all, the necessary firewood and other material is 
ussigued by Ube community to the use of each person, and the 
rest is sold, Tfonlya fow rupees get divided out to indivi- 
duals, they do net know what the total produce is, and they 
under-estimato the valne of the forest accordingly. 

If, on tho other hand, the amount goes to a common fund, 
they ean improve the condition of tho village by building 
wells, tanks, “zidrats,” schools, mosques, roads, &e., and add 
to their “malba” (or other similar common fund) for joint 
purposes. 

This I firmly believe to bo the only way of popularizing 
forest conservancy and improving on the system of handing 
over furests tobe destroyed by unrestrained nse. 

The only objection that can be raised on the other side 
ia that the system ia not complete enough, to ally effect the 
object. Ican only answer that half a loaf is better than no 
bread. The system must be reduced to the last limit of cheap- 
ness and simplicity, or it will uot be carried out; and that 
even imperfect as it may be, ihe system is so much better than 
the old one, that it onght to be accopted as at least an instal- 
ment. of right action, and may pave the way for greater exact~ 
ness hereafter, 

It only remains to express a hope that, when a survey and 
settlement party take up the question of reservation in Rawal- 
pindee, in Jhelum, and Shakpore (the Sait Rango) in Shahpore- 
Kundi, and in Kangra, they will sot themselves not to consider 
only “blocks worth preserving by the State,’ but first deter- 
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mine a goneral forest line as nearly embracing the five conditions 
above specified as circumstances will allow, and then proceed 
to consider what part of that they will retain for the State. 
If tho wants, rights, and privileges of the people are pressing, 
rather give the whole right and income to the communal body, 
than abandon the forest itself to destruction, If the rights of 
the State are so few that you do not feel justified in taking up 
any land—keop the forest and give its income to the people, 
but not its area to destruction as an “ unreserve.”” 

Remember aiso sec. 48—50 of the Punjab Laws Act IV of 
3872, which provides that in all enses the use of natural pro- 
ducts in Government land (i.z., not land the proprietary right 
to which has been alienated) is subject to regulation. 


APPENDIX. 

‘Wnira these sheots were passing through the press, I received the 
“Rovue dos Eaux et Foréts” for July 1876. 

This gives a summary of the new Federal Swiss law, published 200k 
April 1976, applicable to all the cantons of Switzerland or such parts of 
them oa contain mountain forests. 

Tt is to me a confirmation of tho veasonablenoss of what I have urged 
sogarding our own demarcation work, to observe how the provisions of 
this new law run, 

After reciting (Art. I) the general surveillance of the Confederation 
over the forests in the clovated rogions of Switzerland, the law goes on 
to indicate the cantons to which it applios ; and in all these the locat 
authorities in concert with the Federal Council, are to determine the ox- 
tent of territory to bo under general surveillance and within the seope of 
the law. 

‘AM stato nnd communal forests in that aroa or extent of country, are 
under surveillance; and also all private forests when they have the 
character of ‘protective forests’ (foréts protectricos.) 

By Art. IV, all those forests are defined to be protective forests, 
“which by reason of their elevation, their position on abrupt declivities, 
on culminating points, on ridgos, on the brows of hills, on spurs, in the 
region of the sources of atroams, in defiles, in ravines, on the banks of 
rivers and streams, or those which by reason of tho otherwiso insuflicient 
forestsclothing, serve a8 a protection against climate influences, tho 
ravages of wind-storms, avalanches, falling stones and ice, tho detrition of 
‘oil, landslips and erosions, torrents and inundations.” 

By Art. V, each canton is to determine or effect a separation between 
those forests which are protective, and those which are not. 

a 3 
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(I may here note in passing the obvigation imposed by Art. IX, on the 
cantons, to provide for the formation of a suiliciently qualified staff’ of 
subordinate employés, by means of a course of instruction in xylvicultare 
or forost management] 

‘By Art. X, all forests aro to be demarcated (délimité) within five years. 

Art, XL—Within tho demarcated limits, the forost area may not be di- 
sminished without orders of the cantonal authorities, and the sites of euttings 
and blanks must bo always replanted or rcboised, unless an equal amount 
of land hhas been planted elsewhere, All clearing or breaking up of forest, 
‘or cultivation is prohibited in protoctive forests, or in places whero the 
clearing would endanger the existence of a protective forest in the vieinity. 

Art, XIV.—Provides for buying out dangerous vights, whieh is com 
pulsory, if the rights are incompatible with tho oxistenco of the protect- 
‘ive forest. The buying out to be effected by money payment, or the ex- 
change of lands, 

No new rights can accrne in tho forests 

Art. XVI—Provides that tho possible annual yield of the forest shal 
be determined, and cannot be exceeded without espocial Government 
authority ; and if it has been so exceeded, by authority or in an illicit 
manner, tho yield of the subscquent year is to be reduced in proportion. 

Art. KVIL—Deserves to be quoted at Tength — 

In forests for which it is not possible at once to lay down a completo 
working-plan (aménagement définitif), it is nocessary within the five yeara 
following tho promulgation of the law to determine by a preliminary 
working-plan the figure at which the possible annual yield may be fized : 
also tho mode of working, regenerating, and taking enro of the forest. 

Art. XVIIT.—Provides that the cantons havo authority to regulate the 
working of private forests under the circumstances which this law 
deseribes (vide supra.) 

Art, XX—Providos that ell utilization of minor produce of suck a 
Kind aa intorferos with propor management, such as grazing, collection of 
mould and doad leaves, &c., may ho oithor confined to certain limite (can- 
tonné) suspended or suppressed altogether. 

Avia, XXT, XXT-—Provide that lands which are urgently wanted to 
form important protective forests, may be planted on the requisition of 
the Governmont, Ifthe land is private property, it is expropriated for 
indemnity. 

‘Tho fifth chaptor of the lew, Arts, XXTIT—XXVI, is taken up with 
the works which the Confederation will subsidize or assist with funds — 
such are the instruction of persons to fit them for forest service, works of 
reboisement, &e. 


Tho sixth chapter deals with penalties. ‘That for diminishing the 
forest area is from 100—200 franes per acre, and compulsory replanting 
within a your ; for oxercising righty contrary to Art. XX, 6—600 francs. 
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‘The seventh chapter contains miscellancous provisiona with which wo 
aro mot concerned, ‘This absiruct T have thought instructive, as justily- 
ing the remarks T have made, and showing how fully these principles are 
reeogniaed in Europe. 
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Subordinate Forest Establisyment.* 
By C.F. Enuiorr. . 

Tr appears to me that the subordinate establishment in the 
Forest Department is not at all on a satisfactory footing, either 
as to the stamp of men employed, or their treatment, and 
duties, their relations with their superior officer, and with each 
other, &e., &e. 

Tn the hope of opening a discussion which may lend toa 
greater uniformity in these points, I venture to make aomo 
remarks on the subject. 

I. Beginning with Kangors, I would state my conviction 
that it isa mistake to omploy Europeans in this grade. As a 
rule, Europeans who will take up these appointments, without 
hope, be it remembered, of obtaining any promotion, are such 
as have no respect for themselves, and fail to inspire any, in 
the natives in gonoral, and theic immediate subordinates in 
particular. : 

‘They are, almost invariably, persons utterly without cduention, 
and frequently not nearly so intelligent as natives on half their 
pay. 

There is only one way of employing European Rangers in 
this country with advantage, viz., where a definite stationary 
charge ean bo given, such as a timber sale depot. 

To place a European on Rs, 50 to 200 per mensem out in 
charge of forests, or rakhs, with an order to keep a general 
supervision over the whole, appears to me to be folly. 

He will not travel about in the hot weather a8 a native can, 
and he will be probably no more observant, or intelligent than 
tho Foresters under hint; while it is utterly impossible, as far 
as may experience goes, to get out of any such person a report 
explaining the state of the forests, whether improving or dete- 
riorating, whether fit to bo farther worked, or already over 
worked,t &e., &c., and heis totally ignorant of both English 
and vernacular names of any but tho most common tress and 
plants, 
see ti eae Ot Dt raptian banch ot fren argensa i= 


Tux Rowson. i, £ 
"f This of course is only neceasery whero no working plan exists 
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Therefore, supposing all the subordinate establishment: to be 
composed of natives, I would make the Rangers’ grades thus : 
Ra, 50, 75, 100, 150. 

We have now arrived at a stage when our native officials 
should have recognised statns, as in the civil and police depart- 
ments. Thus, I would make those on Rs. 50 and 75 equal in 
Position to Deputy Tuspectors of Polico and Naib Taheildar 
those on Rs, 100 and upwards, equal to Inspectors of Police and 
Tahsildars, and they should be addressed with the more respect- 
fal “Ap” and receive a chair, &e. 

There should bo a greater difference in pay, than at present, 
between Foresters and Rangers, and between Foresters and 
Guards, while at the same time, there should be sufficient dis 
tance between tho steps in each grade to allow of fair pro- 
motion, 

Foresters should bo graded on Rs. 20, 25 and 30, abolishing 

_ those on Rs, 15 and those above Rs. 30, 

‘There should alwaye be 4 elasees of guards, viz, Ra, 10, 8, 6 
and 5, and a fair proportion of each class should be distributed 
to each Division. 

I know of one Division in the Punjab, in which there are no 
men on Rs, 8 or 10, Thus the guard, who has been promoted 
to Rs, 6, has probably got to the ond of his tether, as intor 
divisional exchanges can hardly be made for men of this class, 
and it is not likely that a man an Ra. @ ia fit to he promoted at 
one bound to a Forestership. 

TE. It should be a standing rule that no man unable to 
read and write the local vernacular* well, should be promoted to 
more than Re. 6 por mensem, and only to that for loug servico, 
or other special qualification. 

Security should be takon from all native subordinates. The 3 
lower classes of guards should give Rs. 100 each; the Rs. 10 class 
Res, 260; all Foresters, Rs, 500; and the Rangers one year’s 
salary each. 

All security bonds should ‘be registered in a recognised ro- 
gistration office to ensure their being valid. 


* Undi in Bengal Presitency, boing the vernacular of the Court, 
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III. A Forest Rangor’s duty, when not a definite charge, as 
a sale dopdt or plantation, should be the supervision of two or 
more Foresters’ circles, marking trees for felling, inspecting 
the Foresters’ offices, seeing that the bovks aud returns are 
jroperly kept up, monoys regularly paid into the Treasuries, &e. 

The Forester is the person responsible for what occurs in his 
circle, which should, as far as possible, correspond with the Civil 
Yahsil, He should receive his orders direct from the Division~ 
al Office, not through the Ranger, who can either have copies, 
‘or mako himself acquainted with such orders by inspecting tho 
Forester’s office, 

‘The Forester should receive the pay of the establishment 
under him, and be responsible for its distribution, see the felling 
and removal of the trees marked by the Ranger properly car- 
ried out, keep up whatever forms and registers are required, 
issne permits where necessary, collect revenue, report on all that 
takes place, and be responsible for the efficiency of tho estab- 
lishment mder him: in short, the Forester is the chief execu- 
tive officer in his circle. 

Yo each Forester, I would attach a guard on Rs, 10 to be in 
charge of his office, his secretary virtually, to be always at the 
hhoad-quarters of the circle. This arrangement provides for 
prompt replics to orders when tho Forester is away in the 
forests, provents the stoppage of such work during his absence, 
and also makes a sort of stepping stone from the guard to tho 
Forester grade, enabling tho former to become acquainted with 
the duties of the latter and go fit himself for promotion, 

The guards on Rs, 8, 6 and 6 should have forest areas, not 
exceeding at the utmost 5,000 acres, apportioned out to them, 
the more difficult and important beat, of course, to the better 
paid. They should report themselves once a month to the 
Forester at his head-quarters and be responsible directly to 
him for everything occurring in their beats. 

IV. The Forest Ranger should furnish weekly reports of 
his duties. For the Forester, mouthly reports are sufficient, as 
overy individual ease is reported on separately. 

Tho Forester’s head-quarters being usually at a Tahsil town, 
for convenience of post, &e., pay is easily disbursed by having 
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letters of eredit on each Tabsil. The Forester draws the cheque 
made in his name, and distributes the pay either during his 
tour, or when the guards report themselves at his office. The 
acquittanes roll should always be sent in, duly signed, within 
a month of cashing the cheque, 

In many divisions, the prosecution of forest offences forms a 
heavy duty: and this, I would entrust, as a rate, to Rangers, 
but when they are otherwise engaged, there is no objection to 
the Foresters, or in small eases, oven tho guard ia charge of 
the Forester's office carrying ont this duty. 

Guards should not be allowed leave without providing eub- 
stitutes, This is really no hardship to them, as they generally 
belong to the district in which they are employed and thus 
have friends or relatives who are willing todo the work for a 
month or so. 

To Foresters and Rangers, I think, one month ina year may 
always be allowed, if necessary, without requiring a substitute, 
aemall sum being deducted from tho month's pay for the 
Tocum tenens, 

‘Tho nature of the forest treated, the climate, and the circu 
stances in which officers of the Forest Department scattered 
throughout the length and breadth of India are placed, vary so 
greatly, that it is impoesible to lay down in detail rules to suit 
every case, but general prineiplos may, and should be defined. 
I, for one, shall be greatly obliged if other officers will publish 
the results of thei experience. 


Memornndam on Jungle Fires, 
Br M. J. Suxu, 
Deputy Conservator of Foreste, Sahreen Division, British Burma.* 
1, Tuene is a general belief among the majority of Forest 
Officers that these fires yearly doa great deal of harm to the 


teak producing parts of the furests, aud considering what a 
number of seedlings must be cither killed or injured by them 


© We trust that the above momorandam will causo a vigorous discussion of the 
subject of fro protection—Tux Epirox, 
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annually, the current view would at first sight not appear to be 
entirely without grounds, 

2. A great deal has been written both for and against these 
fires ; many have pronounced their effects upon the forests to 
be unqualifiedly injurious; some even think that they must 
ho prevented ut any cost; while others believe that they act 
favourably towards the growth of the teak, and the Commis- 
sioners in Bengal are of opinion that these fires kill yearly a 
great number of injurious insects and their ovaries which adhere 
ueually to fallen leaves, &e. 

Phese views ave naturally enough all based apon common 
sense, but the pro and contra are uo where sufficiently eluci- 
dated. The first does not show how the fires conld be sup- 
pressed without doing harm in some other direction, and the 
second does not disclose how they act favourably towards the 
growth of the teak; the Commissioners of Bengal mentioned 
only one important fact and overlooked all others, but of course 
it must be remembered that it is nob tho speoiulty of these 
gentlemen to investigate all the intricacies of such a subject. 

8. Before entering into the bearings of this important 
question, I must first detail the causes from which the fires arise 
aud at what time of the year they usually prevail, 

‘Phe principal causes are -— 

1. Tho firing of the Toung-yahs when high winds prevail. 

2 The camp fires left burning by travellers, 

3. ‘The firing of the jungle for the purpose of driving 
out game, 

4, The burning of the rubbish near the villages and 
gardens, 

&. The burning of the forest near the villages to keep 
tigers and other wild animals at a distance or to 
frighten them away. 

6. The cleaning of the roads and pathways by which people 
have to travel, which cuables them to avoid snakes, &. 

7. The tradition of the hill people that burning of the 
forest has a salutary effect, kept alive by actual 
experience of the inereased healthfulness of the 
districts after Ube fires, 

gl 
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8. In the higher regions of the hills, by the Karens 
travelling with torches during the night either when 
overtaken by darkness or to avoid the heat of the 
day. 

9. Spontaneous combustion, a canse admitted by many, 
but which I have no reason to believe in. 

4. It is hardly necessary to observe that the occurrence 
of fives is limited to the dry seasons, for they never oceur during 
ths monsoon. ‘They usually begin in the month of Febrnary, 
at which time a great number of trees lose their leaves, but 
they are not violent before March or April, after the heat of 

“the sun has dried the grasses and dead bamboos which are at 

other times saturated by the dew or rain, 

5. Tt is no doubt easier to trace the conrse of mischief than 
to remedy it without at the samo time doing harm in another 
direction, ‘The first impulse has been to say “ prevent the 
fires by keeping well-cleared paths round the forest tracts and 
have these watched during the dry season,” but the question 
is, firstly,—Wonld this prevent thom altogethor over tho whole 
of the teak producing parts of the country ? Secondly,—What 
would be the cost of this fire tracing, as if is called, to the 
Forest Department? Thirdly,—What indirect effects have to 
be foreseen, which tho change might bring about, and which 
might possibly lend to the development of a greater evil than 
the one to be obviated. 

Fire tracing may be attended with suecess in some parts, 
but in some it will not; in others the object is at present 
partialiy attained without such expensive measures, for it must, 
not be supposed that the whole of the forests ia in a blaze 
every year; some parts burn regularly, but some are either 
froe or slightly affected by fire for two or three years sueces- 
sively ; and this explains why more trees are not injured, and 
how it is that we find such magnificent timber in the higher parts 
of our forests. Moreover, in as far as fires are duo to the first 
eanse, eau they be prevented ? Could Toung-yahs be interdict- 
ol? Never, for it is the custom and habit of the bill tribes, which 
must be allowed as long as they remain in existence and have 
to cultivate for their own support. 
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Tt is undoubtedly true that a path may be cleared around 
every Yah, s0 a8, if possible, to prevent the fire spreading, and 
this may be serviceable when there is no wind, but usually in 
the month of March, or the time when these Yahs are fired, 
strong and high winds prevail which carry tho fire great dise 
tances therehy igniting the dry leaves and grass: Could the 
guard at the outer fire-path of a tract to be preserved prevent 
the fire striking across? Single-handed, certainly not. If pro- 
duced by eause No. 5, could it be expected that such a guard 
would be able to stop the progress of the fire? Could it be 
expected that he would remain day and night on his beat and 
that be should remain after sunset to be taken off by a tiger or 
other wild animal? The risk by day is already: more than 
sufficient. Tho measure reenmmended for the keeping out of 
these firea may be anecessful with small forests like the Kalatop 
in India and in a tract without any main road or path-way, 
like the Sinsway in this Division, but I doubt their success with 
lingo and continuous forest like the Thoung-yoen, unless at a 
gréit’ cost to the State; moreover, it has never been tried yet, 
whether the measures recommended would answer with regard 
to the forests in these Provinces, for we are not dealing with 
pure teak loealities but with jungles, which among other vegeta 
tion contain at the most 5 per ent. of teak only, amongst the 
different troes there aggregated, so that if the keeping out of 
these fires act beneficially towards the teak, it will also do the 
game for the preservation and re-produetion of the other kinds 
and produce a kind of struggle betwoen the strongest and most 
rapid in growth of tree vegetation. Besides, it is » measure 
of which the good or the bad effects cannot speedily be per~ 
ceived, for with every care, we shall hear now and then that 
some parts have been accidently fired, and this may give an 
opportunity to the old and usnal springing up of teak secdlings 
in the burnt parts and 0 afford a confirmation one way or the 
other of the accuracy of the old or the new theory. 

6. Before recommending such expenditure, we should have 
positive experience of the bad or good eilects of keeping these 
fires out of the Burma forests. 

“Ythe injuries done by these jungle fires are given as follows :—~ 
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1. They either partly or wholly Kill the seedlings. 

2 They burn and destroy the seed. 

3. They char the ontor bark of the young trees or saplings 
at their base, which part is in consequence liable to be attacked 
Ly insects, 

4, They burn the humus and thus lend to the impoverish- 
ment of the soil. 

7. The first reson is not groundless, for when the fire is 
violent, and ereopors and rubbish surround the young trees, it 
often kills them partially or outright ; they are then either lost 
‘or become worthless for the production of regularly shaped and 
sound timber; but, as T have already mentioned, it is question- 
able how far fires could he entively prevented by the mensnres 
advocated. With regard to the second reason, I can only state 
that blackening or partial roasting of teak seed by a layer of 
Jeaves does not always destroy the inner kernel or germinating 
part of the seed, but as supposed by many, inerenses its germin- 
ating power and that the real destroyer of the seed is an insect 
which bores a minute hole into the ahell and eats the inner part, 
This evil undoubtedly will also increase by the keeping out of 
the fires and allow the multiplying of the thousands of ovaries 
which otherwise would have been destroyed by the burning of 
the leaves to which they usually adhere. As to the third reason, 
it isa well-known fact that this is not the eanse of the beetle 
holes found in timber. Tn full grown trees these beetle holes 
are found over the whole of the surface from its base te the top, 
and with regard to the Porest tracts in my Division, the wood 
of which is subject to this defect, Iam in a position to contro~ 
vert the argument, for I have seen many a good squares sawn 
from logs marked with beetle holes, This shows that they 
cannot have penetrated further into the tree than some 2 or 8 
inches, and that it must have been attacked when of a large 
size, Again if the fires had anything to do with these defects 
in timber, why is it that certain tracts only produce timber with 
this defect and not the whole of the Division, it being under- 
stood that jungle fires rage in one part as much as in the other ? 
Or why is it that timber from some parts of the Foreign Stites 
never show these defects, where jungle fires ara unrestricted ? 
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Moreover, charting is known to have a conservative effect and 
would prevent rather than encourage the attack of insects, T now 
approach the fourth and most important souree of injury done 
by the jungle fires, one with which it is less ensy to deal, pro- 
supposing as it does a knowledge of the chemical changes which 
fire produces in the organic and inorganie matter upon and in 
the Forest soil. 

8, Before going into detail, I may draw attention to the 
simple practieal lesson regarding the effects of the fires and 
the ashes produced by them upon the Forest soil with respect 
to Toung-yah cultivation. What would such ground produce 
when simply cleared, without being well fired and having alarge 
qnantity of ashes deposited upon it? Itis by the ageney of 
the Intter that a good crop is ensured and should it happen 
that euch yah caught fire before the intended time, when the 
debris is thoronghly dried, that is, if the ground has been in- 
adequately broken by an insufficient beat and the unburné 
part of the trees have supplied an insufficient qnantity of ashes, 
the prospect of a crop is either wholly or partly lost. 

9. It will not bo out of the way to quote here a few lines 
of Dr, Bnanpss’ Forest Report of Pegu for 1856 (page 154) — 
“We roust, after describing the disadvantage of the Tongh-yah 
« cultivation system, not omit to stata that in some respects it 
“may also have its advantages. In the Prome District on dry 
«hills near the Northern Nawing, the burning of the trees 
“and shrubs for Toung-yahs cultivation does not erente a mass 


of low dense jungle as in other parts of the country. ‘There, 
&on the contrary, the fertijising influence of the ashes has 
another effect. An unusual abundance of young trees are 
© found on deserted Toung-yah, among which there is generally 
«a duo proportion of teak” Dr, Braxnis, of course, saw in 
the Nawing Forest old ‘Toung-yabs which must have been at 
the lost 12 years undisturbed, the others he saw in other parts 
and alluded to ax dense low jungle, must have been threo to six 
yeare only laying fallow—afler twelve yours in almost overy 
jnstance a young Forest has beon created anew, and which, if 
Jeft undisturbed for about thivty years, will have entirely passed 
out of the condition of a Toung-yuh poousuh. 
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What holds good for the growth of paddy will, of course, hold 
equally so with regard to Forest trees; many a forester will 
have noticed tho fine teak saplings which spring up from almost 
every burnt heap and near every burnt log of wood, This 
shows clearly that vegetation derives some benefit from these 
rea, nor rust the beneficial effect they exercise upon human 
Tifo bo forgotten, one, which advocates of fire conservancy 
sometimos leave out of sight completely. Our Forest atmos= 
phere is charged with gascous products of decomposition in- 
jnrions to the life of men and animals, by the inerease of which 
the air would become infiuitely more deadly.* 

10. Onr Forests are unhealthy, and it is an admitted fact 
that conflagrations alter the condition of the atmosphere and 
act beneficially by promoting tho healthiness of the locali 
They either drive the noxious air away or alter the condition 
of it. Even under present cireumstances, heaps of rotten humus 
leaves and rubbish are found in the valleys or hollows of the hills, 
which have been driven down the slopes by the heavy rains and 
wind ; this will be the eame under the proposed system, for it is 
not correct to suppose that the fullen leaves and woody matter 
wonld then remain on the slopes of bills or high ground, for 
not only does the rubbish wash away It also the soil itself. 
During my four years’ continned stay in the Forests, I have 
observed many a blown down large trees with barren rock below 
it, which shows thut at the time the tree germinated this rock 
annst have been covered by severak fect of soil, More is accor- 
dingly gained by allowing the leaves to burn where they fell, 
for the ashes would fill up crovices caused by the heat and 
when the rain set in would be at once taken up by the soil. 

‘The ashes of woody fibre are valuable as manure, for they re- 
turn to the soil the mineral ingredients which were removed from 
it by vegetation and of whieh they forma part. Hence the 


1 
© In the air at home carbonic acid gas is found to the extend of ggg Part only, 

bat in Burma where rotten leaves and vegetable matter are mors abunitant and heat 

fan light, tho promotore of this gas in combination with tbo oxygen of tho Nt, ure 

Thuuli atvonger the quantity of ths gaa iaust already ho under present ciensastances 

ce what wir in Tao, Howerctn tat gunatey hes Bieri cai 

Eis iron inten tho of npr the lard egetaton 

try acta favorably towards iio iy but bp increasing the present quantity, 

poisonous fevers and other kinds of epdemie wil be aureto follow ax 8 sragrquence. 
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Durning of leaves, fallen trees and dead bamboos renders soil 
more fertile, for it not only furnishes a considerable amount of 
mineral manure in a readily available form, but it also assists 
materially in disintegrating the felspathic constituents of the 
soil which are then more readily acted upon by air and moisture 
after being thus exposed to a moderate ignition than when pre- 
sent in their natural condition (Toung-yah cultivation). It 
must ulso not be forgotten that as plants have no power of loco. 
motion their food must be universally distributed and that this is 
more practicable with manure in form of ashes than otherwise, 
for it mixes sooner with the upper soil, whereas heap of leaves 
may be driven into the hollows only. 

Tt may be objected that by burning the dried leaves and wood 
the organic constituents disappear and the inorganic part or ash 
only is left, This is true, but the office of the former, wiz, of 
disintegrating the crude mineral constituents of the soil, is par- 
tially rendered unnecessary by the retuen to the ground of the 
minetal food of vegetation in a form admitting of dizect ab- 
sorption. 

Ll, The chief benefit of keeping the leaves unburnt is to pro- 
toct the upper soil from being exposed to the heat of the sun, thus 
Keeping it moister than it otherwise would be; but the leaves of 
teak trees and many other kinds which fall during tho months of 
March and April, are not well-snited for tho purpose, nor are 
they also easily converted into monldy manure (containing ear- 
Vonic, humic, weak nitrie and other acids); This too is uch a 
tedions process extending over many yeats that in the meantime 
it is almost certain to get fired once. 

12. Forest soil in Burma differs greatly from that in other 
parts of the world, which makes it highly important to first 
experience the possibility of carrying out the proposed altera- 
tion, and its effects, if found feasible, as well as to study tho 
Vikelihood of possible encroachments of trees, forming Forest 
of a more moist type, upon the teak producing localities, before 
altering that which has proved sufficient for many centuries. 

Imay here alco note that in this Division the Mittegute 
Kyoultaga Forest, formerly an extensive and most valuable 
teak tract, has been entirely transformed into evergreen Forest, 
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as it is called, A few large and very old teak trees are still 
standing, but nearly all the remaining are dead trees found 
lying in the grass and rubbish, ‘This number of fallen trees is 
£0 great that several years’ working has not been able to re- 
move the same, and not a single middle-aged tree alive or dead 
or seedling is to be found anywhere. Other instances of this 
nature have been observed by Major Seatos in the Upper 
Thoung-yeen, near the Pawpeo stream and elsewhere, and havo 
been recorded in the Conservator of Forests’ Report, for the 
year 1863-66 (page 5),—aud the Inspector General of Forests, 
in his remarks on the Forest Report of 1864-65, wrote thus :— 
“This change is of no small importance considered as a qness 
* tion of Conservancy and of Finaneo, aud it might be deemed 
«worthy of special and sciontific investigation.” 

Time bas tanght us that it has become the more important 
as the present lire tracing arrangements are favorable towards 
the alteration of the Forest soil—by moisture or otherwise. 

13, It must not be supposed that all the dead and injured 
trees found are due to these fires; 1 have found many injured 
Dy creepers and many dead seedlings, whieh wore injured by a 
small beetle boring a minute hole into the stem, so as to get 
acoess to the pith of the tree, where it fueds and deposits its 
eggs. These insects would have also a better chance of multi- 
plying than now. ‘This shows that the opinion of the Commis- 
sioners in Bengal is not altogether groundless. ‘The Inspector- 
General of Forests refers to these destroyers of Forest trees 
in his Cireular No. 1, dated Simla, 23rd June 1866. ‘Lhe keep- 
ing out of the Forest fires would not remove these causes of 
destruction; and picture the evil that would ensue from the 
aceidetital ignition of several years accumulation of rubbish, a 
danger that will always be present so long as the material 
remains undestroyed as has now been shown by the Kyekpyoogan 
plantation, If a young seedling is destrayed by fire the first 
year, the next season a shoot usually springs up from tho root, 
which in one rainy season is jnst as tall as the original tree would 
have been in two seasons if left undisturbed,—a fact also liable 
to be overlooked and which shows the effect of firo upon the 
growth of teak, 
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14, The collective inference I dravw, is that these fires should 
not be prevented entirely, but the strength of them sufficiently 
lessened to lessen the harm. This can only be effected by 
firing the forest ourselves, two or three times during the dry 
weather, commencing in the beginning of February, before the 
leaves are so thick on the ground, as in burning to cause an 
injurious heat to the trees ; while in each inteveal the quantity 
collected would be insufficient to cause any harm, Those 
engaged in firing the Forest could clear the young and old trees 
from creepers or any vegetation endangering their growth.* I 
wouldalso recommend the burning of all dead bamboo tracts, 
and afterwards oasting over the surface a lange quantity of teak 
seed; the bamboo may spring up again, bub the kind we find 
on tho hills, usually grows in clusters with sufficient room be- 
tween them to allow the growth of teaksaplings. If these belts 
of dead bamboo with which our Forests aro periodically intersect~ 
ed aro left unburnt, millions of the seed germinate which other- 
wise would have been destroyed, and the country becomes such a 
wildernesa there is no chance left whatsoever for the springing 
up of a tenk seedling amongst the bamboo, besides the ground 
being covered by rubbish and the teak seed being large, the 
latter remains on the top of it to rot, and the smaller kinds of 
seed which penetrate this rubbish and come in contact with the 
ground have a better chance to germinate, It is perhaps this 
process to which Colonel Pearson alludes at page 403, of the 
“Indian Forester” for April last :— In the Boree Forest of the 
Central Provinces, where fires have beon put oat for many 
years, it has been found that at least one hundreil seedlings 
of the Dalbergia and Pentaptera spring up for every one of 
teak.” 

The measures recommended by me for lessening the injurions 
offects of the jungle fires, if kept up for about three seasons, 
would give certain results and prevent the damage done by ex- 
ceesivo heat, but tho present system ia all but impracticable, 
and at best dangerous as it may, as already shown in the few 


 Thogo creepers conatituto two of tho greats 
shaped timber, aa they kill the lenders of the so: 
and dead leaves aiherhug to thom, also break € 
forked stews. 


‘causes of inferior and irregular! 
and aaplings, while the rabbi 
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ines quoted from Colonel Pranson’s article, drive the teak 
ont of the enclosed parts altogether. Ib is of course fortumate 
for the existence of the teak and the interest of Government, 
that notwithstanding any expense and care these fires will occur 
now and then exeept in small and compact tracts. 

25. ‘The only certain way for the Government to scdure a 
supply of valuable teak is by the making of plantations on a 
large scale ; with these the Government will know what it has 
for its money, and out of such plantations the fires ean be kept 
with very little cost, and with definite certainty, and there will 
be no interferences with the custom and habits of our hill 
populations, 
pan ,* Thia memorandum was writton be ne some tima back, and read at Ran 

eva nteencn ne uy nea vw arp hy hn rain hb 


either eon tho sean oe ding vo he anton, altioagh Te ‘ppered 
tbo gourrdy atnitode worthy of Sosedctaon.= 8 


‘Macs Production, Manufacture and Crade. 
By J. E, O'Cownon, 

‘Tue present is a revised edition of an interesting pamphlet 
published by the writer about two years since, It contains 
much new information, and a sot of earefally prepared tables in 
connection sith the trade in shell-lac and Tac-dye, which were 
not available when the first edition was written, and the memo- 
sandum may now be said to reord nearly everything of useful 
importance relating to the subject in question, 
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The production of lac, when carried on artificially, appears 
to bea simple undertaking, and to be conducted in much the 
same way in different Provinces. Briefly, the method practised 
iv that of applying a few twigs or branches, on which lac 
encrustations or cella have been deposited by the  Cocena 
Lacea,” to the new trees desired to be brought under cultiva- 
tion, care being taken that the trees so treated belong to one 
of the many species for which the insect has a proclivity, and 
that the seed-luc is applied to them at the proper season. Mr. 
O'Connor gives us separate descriptive accounts of how the 
above process is carried out in several different parts of the 
country, and we believe we are correct in stating in a general 
way, that all the raw material has ap to the present time been 
collected or produced by private individuals, 

From a table published on page 89, we learn that the foreign 
trade in shell-lae, the manufactured article, has developed very 
rapidly during the last ton years, increasing from 86,053 owts., 
the quantity exported in 1866-07, to 80,645 owts, in 1875-76; 
aud that within nearly the same period the market price of the 
article has fluctuated in an extraordinary manner. In 1865, a 
maund, weighing 82 pounds, of fine orange shell-Ine realised Re. 
380, which price fell to Rs, 24 in 1867, rose rapidly to Rs. 94 
in 1874, and fell again to Rs. 51 during the early part of 1876. 
Phis fall in prices appears mainly to have arisen irom the 
market becoming temporarily overstocked, the result of a rush 
to supply an article for which there was brisk demand and in 
whieh rapid and large returns were obtained,—to competition, 
arising from the establishment of new firms, and also partly to 
the inferior article presented for sale. During tho year 1875+ 
76 there appears to bave been an increase in the exports of 
13,000 owls., and it is said that this increased demand, coupled 
with the previous high prices, encouraged adulteration to such an 
extent, thab the go called lac, in many eases, consisted of 50 or 
60 per cent. of ordinary resin, On this subject the writer has 
the following —* The effect of the great demand for shell-lao 
and the excessive epeculation in the article during the last two 
years are shewn in the figures representing the exports for the 
official year 1875-76. Sinve then, however, there las been a 
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corresponding reaction and depression in the trade, and prices 
have fallen, as will be seen from the table printed on page 55, 
from a maximum of Rs. 97 a maund and a minimum of Ra. 
58 per maund in 1874, to a maximum of Rs. 57 anda mini. 
mum of Rs. 22 per maund in 2876. It is not probable that 
this depression will be of long continuance ; but those who are 
interested in the trade might do well to take warning by the 
fall which has occurred, and bear in mind not only that it is 
possible to overstock the market in a period of feverish excite. 
ment, but that unreasonable prices may enuse consumers to 
turn to other sures of supply than India for their Ine. Tt 1s 
an error to suppose that Tudia alone produces Iue, No doubt, 
practically she may be said to possess the monopoly of the 
trade at present, but some quantities are also exported from 
Siam and the Straits Settlements, and a development in the 
trade of these countries would assuredly follow upon a conti 
nned unensonable valuation of the Indian lac, and carelessness in 
its preparation for the market. A considevable silk rads has 
gradually slipped out of our hands, and a once flourishing in- 
dustry is in a state of decay, because unreasonably high prices 
have porsistently been combined with an inferior article.” 

We however are not sanguino that the rates of shell-lae 
will rise again to any material extent, unless the industry 
should receive a still greater impetus than heretofore by the 
commodity coming into mote universal requisition ; or that 
the firms who have lately engaged in the trade, on the expect- 
ation of realising the prices of 1874, should back out of it on 
finding that this is not probable. The former high prices, we 
helieve, were greatly owing to the limited number of European 
houses engaged in supplying the foreign markets, who as fong 
as the demand continued in excess of, or equal to, the supply, 
could obtain, within a certain margin, whatever prices they 
chose to impose. Since then, however, the trade has developod, 
new factories, belonging to new men, lave sprung up, and the 
industry has been commenced successfully in other countries 
than Indian; and it seems to us that this competition may 
fairly be expected to have a lowering effect on the pulses of 
the market, especially ag it would appear thal the demand 
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has attained its present limit, But froma return given on page 
41 of the pamphlet we learn that more than 90 per cent. of the 
total amount of shell-lac exported from British India is ship~ 
ped at Calentta, and that about the same proportion of the 
whole is purchased in uneqnal shares by Great Britain aud 
America ; tho former taking 59,199 ewts, out of the total 
qnantity eent to these two countries, viz., 72,814 ewts, There 
are good grounds, therefore, for hoping that, should no better or 
Cheaper substitnte be discovered, the present demand may hore- 
after expand to a considerable extent. ‘The amount of stick-lac 
sent out of the country appears to be quite inconsiderable. + 
Compared with shell-Ine, the trade in Ine-dye has undergone 
even greater fluctuations. ‘The quantities of this article 
exported rose from 11,700 ewts, in 1866-67 to 20,500 ewts. ia 
1869-70, from which dute there was a rapid full to 8,377 ewts. 
in 1874-75, In tho following year, however, there appears to 
have been a slight reaction in its favor, as the exports rose to 
10,592 ewts, Lne-dye has fullen too in price to such an extont, 
that one is led to wonder how it can pay the manufacturer to 
give it any attention, or to indulgo in a calculation of the 
Profits that must have been realised from its sale a few, years 
since: if a decent return can ba obtained from selling it at 
Bes. 15 per maund—its present price—what could have competed 
with it asa fortune-muker when it was selling at Rs. 85 per 
mannd in 1869. But its day seems to have passed, in spito of 
its having been removed from the list of dutiable exports, 
& Tae-dye, in fact, is now of very minor importance, bath in the 
eyes of manufacturers and shippers, as compared with shellac, 
Zt has always had competitors in cochineal and other dyes, but 
lately the competition of mineral dyes has become very formid- 
able, ‘These aniline dyes are produced so cheaply, and are 
worked so easily, that they threaten to supersede the mse of most, 
vegetable dyes, and it is probable that the prospect of Iudian 
dyes will before long require much consideration from the State 
and all interested in them,” With regard to eochineal, we bave 
seen it stated that the Canary Islands and Madeira turned out 
between them tho large quantity of threo million ponnds 
weight, and that Great Britain alone paid annually a million 
nl 
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of dollars for the dried bodies of the insect containing this 
dye, 

Mr. O’Connor mentions that the Forest Department has 
commenced the artificial production of lac im at least two 
different Provinces, but we are not informed to what 
extent their efforts have sueceeded, beyond the fact that a few 
acres of lac plantation have been established with good results 
in Burmah, One point appears tolorably plain, wis., that the 
manufacturer has up to the present timo found no difficulty in 
obtaining the raw material in sufficient quantities, and at a 
rate to enablo him to turn out the worked-up material with 
handsome profits ; for his prices, as we lave seen, have suffered 
from the markets becoming overstocked. Under these eircum= 
stances it becomes a question whether Government should take 
part in the production, and unless good reasons ean be shown 
for the step, it would appear to us inexpedient. But there ean 
be little doubt that Government should be able to carry on tho 
cultivation in a cheaper manner and with less risk than ean be 
done by private individuals, for the prodnetion of lac is more 
or Jess a speculative undertaking. A drought will render 
unproductive two or three seasons’ work, and in Indian Porests the 
game result may be bronght about by fires, which aro an annnal 
institution over the greater part of the country where the insect 
is found. Frost, too, has a very damaging effect on the erop, 
and tho winter gathering may be badly effected by heavy raina 
during the summer evolution of larve. Of course, the risk from 
physical causes, euch as drought, frost, and rain, apply equally 
to both Forest Department and private speeulator; but the 
former have large areas of forest which are protected from fire, 
a trained and intelligent staff of officers aud subordinates, and 
extensive tracts of forest land from which suitable selections 
could be made, all of which appear to us facilities likely to render 
their efforts more uniformly successful than those of private 
agencies; and if so, they merely should result in the production 
of the article at a minimum expense. For these reasons we 
hope the Department will give the experiments their best atten~ 
tion, and not allow one or two initial fuilurea, should such be 
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experienced, to lessen their endeavours in bringing this means 
of inereasing the forest surplus to a sueceesful issue.* 


Z. 


3806 


JJJ- Notes amp Queries, 


See 
Forest Management in BWadras.* 


17. Read the follnving letter from Tieutenant-Coloned 
TI. Monaax, Officiating Conservator of Forests, to the 
Secretary to Government, Revenue Department, Fort St, 
George, dated Ootacamund, 12th August 1872, No. W415 -— 


‘Wrrr reference to Campbell Walker's report on English and 
Scotch Forests I have the honor to forward a Memorandun 
on tho subject as certain suggestions regarding Reserves are 
made which, in my opinion, might with advantage be carriod 
ont. 


Enctostre No. 1. 
Memorandum on Captain Camphell Walker's Report. 

Resenves.—Tho most important part of the report relates 
to tho fresh light thrown upon the communal rights of those 
living in the now forests and tho action of Government regard- 
ing those rights. Ik will probably be found that somo similar 
action on the part of Government in this country would work 
well. For instance, where it is desired to improve a rich part 
of a forest, this part, to tho extent af ane or ovon ten sqnare 
miles, might be fenced in and planted up, and at the end of 
twenty years, when the trees were well grown, might bo 
thrown open, In this manner considerable areas of forests 
might be successively inken up without at all interfering with 
grazing or other rights, : 

2, Prawzations,—At page 10 it is admitted by one anthor- 
ity that pits are better than more “slits” even in England, 
and Tom very sure that pits are fir superjor to mere « slits 
for India, The cost of pitting seems much the same in both 
countries ; but everything depends on the soil—the richer and 


Wo baro boon request to publi those papers, which nee apace to show that 
te daubte, onterained In tio Oelaber nutaber OI the Tein Bosesce eegardaag tha 
Dractioe of urentry on the Malena aid, ie watounijed.— Tue WasTou. 
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looser the oil the smaller the pit, the harder and poorer the 
soil the larger tha pit. ‘There isa third reason why deep pits 
are desirablo in this country, riz., that the roots may rapidly 
lury themselves in the moist sub-soil below the influence of the 
sun's rays, Our pits in dry plices are often iwo feet deep, 

At page 17 Captain Campbell Walker in the last paragraph 
suggests the English mode of treating nurseries. From my 
experienco T may say that it would not de, Did we grow firs 
and othor trees whieh at five years of age ave only six feet in 
height it might be practicable? but the trees we principally 
plant, viz., teak, euenlypti, and caswarina grow six fect ina 
year and must be put out'when young, As for tho cutting of 
the tap roots I may say, as.4 rule, they are always shortened, 
and I do not nodersiand how the ay ¢ arose on Captain 
Walker's part, No two trecs are treated exactly alike; but 
T may, to prevent future errors on this head, explain the 
system. 

At Nellumboor the seed is sown in beds in April, These 
beds are raised six inches and have an irner edgo of threo 
inches which retains the water for some time, when it slowly 
percolates through the bed. ‘The seed is literally soaked in 
theso beds for fifteen days ; when it spronts the supply of water 
is decreased. By the end of June the plants are six inches 
high. ‘They are taken up, and have the appearance of a bundle 
of radishes. A man shortens the tap roots to fourinches ; if left 
longer the eoolios tur up the end of dhe root, and the plant is 
eure to bo sickly, At Mudamallai, which is much colder, our 


phmts by duly aro only tvo inches high, with tap roots only 
three inehes long ; these aro never eut, but carefully preserved. 
So it is with sandal-wood plants: we lift them when only three 
inches high, and never ent the tap root unless it excecds six 
ches, With encalypti the plan is fo lift the plants when six 
ches high, eat the tap roots, and put them back into beds six 
inches aparts when two to throe feet high they are taken up, 
their roots bound up with moss,‘and re-plicod in beds. When 
the roots show through the moss the plants are put out in tho 
pits, The failures from this moile of treatment are never three 
per cont. : 
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I may mention that the tamarind and mango, when their tops 
are but threo inches in height, bave tap roots more than a yard 
Tong; it is best to plant these seeds ix situ, 

Tn a moist damp climate like England or Scotland planting 
ont can be carried on for nine months in the year; in this 
country wo oan rarely plant out for more than two months. 
In fact, the general conditions of forestry are so dissimilar that 
what does well at home is very unlikely to succeed in India. 

3. Wonkiva or Fonesrs.—At pago 19 the stamping of 
trees is dwelt upon, This is practised on the Aunamallies, where 
the trees contain from fifty to twa hnndrod enbie feet. Tk will 
bo found difficult to carry it ont in all our forests ; for instance 
Wynaad, which has had seven officers in ten years. This 
perpetual change renders forestry in this country very difficult ; 
in fact, what with fover, impenetrable grass, constant change 
of subordinates, &c., wo cannot afford more than the roughest 
kind of supervision ; anything elso will infallibly broak down. 
In England they have no such grass, no fever, no impediments 
of any kind, and forestry, instead of being a life of great risk 
and exposure, is the healthiest life a man can live, 

4. Fexcro, as proposed at page 21, would cost doublo in 
India or ten annas a yard, and creosoting would hardly be 
effective against white-ants. A ditch and thorn hedge in out- 
of-the-way places would be found cheaper in the long ran; but 
a small area might, as an experiment, be tried on the plan 


recomended. 

5. ApainaLry Tiwen—As we very probably shall no 
longer supply tho Bombay dockyards, tho suggestion of sup- 
plying the English dockyards direct is a good one. 

6 Saw Mutts,—What we require is a portable machine 
that can be carried to a depot in the forest and worked by 
elephants or bullock-power, a singlo vertical saw. To saw teale 
and saw deal are very different things, I gavo the idea of 
what was required to Mr, Smith, the Mechanical Engineer at 
Wellington, Ho promised on going home to see if he could 
work it out, but I have not heard from him. Many of our 
logs are so large that thoy require to be divided before they 
can be carted away. I have always experienced great difficulty 
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in obtaining sawyers for this work. What with jungle fever 
and the fear of wild elephants, my sawyers soon dwindled 
away, leaving the work unfinished. 

Turbines when thorn is a fall ara very effective, bnt cirenlar 
aaws are constantly buckling, and cannot be repaired except at 
Madras. 

7. Gnanta,—The remarks on grazing at page 23 are to 
the point and command attention. 

8. Orrosotine.—This was tried on the Madras line, but 
was not proof against white-ants, I believe. 

9, In conclusion, I would remark that if an intelligent 
officer like Captain Campbell Walker had had opportunities of 
visiting Nellumboor, the Annamallies, Wynaad, dc. he would 
not have fallon into the errors regarding planting that he has 
done, nor would ho have recommended (page 38) wire fences for 
places where clephants and bison, to say nothing of white-ants, 
would soon destroy them, nor (page 83) steam engines for foresta 
whero jungle fever wonld quickly prostrate the Enginocr, I 
world only too glidly recommend Captain Campbell Walker’s 
scheme if I thought it would suceced ; but on the Annamailies 
and in Wynaad I fear nothing but the simplest sawing machine 
such as I desire, but cannot obtain, would be of service, It is 
admiited at page 32 that the sawing difficulties are “very 
great.” The mode of felling adopted in nevelly, cited as 
an example of “what uow gues on,” ix un exceptional case, 
and hardly an example of what is done in the Department. 
Captain Campbell Walker deserves credit for ventilating these 
matters; but it seems to me that if we had a Manual showing 
the correct mode of sowing, planting, felling, dragging, carting 
and general mode of working the different forests, much mis- 
conception would be avoided and good resulis follow. Gur 
present Mannal is rather old, and was drawn up by various 
officers, some quite new to their duties. I would propose, if 
the Govermnent consider it advisable, that a Manual for Forest 
Officers be drawn up by the Head of the Department; of 
course, in consultation with Forest Officers. ‘The Manual 
might contain the rules of the Department, the mode of work- 
ing different forests, the mode of planting pursued to be 
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exemplified by rongh sketches, the cost of carting, felling, 
dragging, &e. 
i) H.R. Moneas, Liewt-Col., 
Officiating Conservator of Forests. 
Ooracamuyn, 12th August 1872. 


No. 18. Onnen ruenxon, 5th september 1872, No. 1280. 
Orprxev to bo communiented to the Board of Revenne for 


circulation to Collectors and theiv 
Tareetas tee Forest subordinates. 


2. The question of employing sawing machinery in the larger 
forests is one to which the Conservator shonld give his attention 
in communication with the Superintendent of the Government 
Workshops. 

3, The Government fully approye the suggested compilation 
of 2 revised Manual, and request Colonel Morgan to draw 
Major Beddome’s attention to the subject on bis return from 
Jeave. Colonel Morgan is thanked for his Memorandum, 

(True Extract.) 
( Sd.) W. Hupzsroy, 
Secretary to Government. 
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Y Study on the Peboisement of Denudeh Slopes and the 
Preventative Treatment of Corrent Breas. 


Being a Review of Dr. J. Croumnte Brown’s “ Reboisement in 
France* 

In a literary point of view, Dr. Brown’s book leaves much 
to be desired. With indefatigable industry he has acquired a vast 
ninse of materials, and having divided them into four parte, 
Tike four great heaps, he presents them in bulk to the reader's 
mental digestion, Endless repetition of subjects, examples 
quoted over and over again, part of a anbjoct dealt with in one 
place and the rest in another, are the natural results, If a 
doscriptive motto for the book were required, it would be aptly 
found in the words “ Rudis indigeataque moles.” Besides this, the 
style is discursive and the translation from the Fronch singularly 
barbarous. 

Take tho following specimens, not necessarily the worst, so- 
lected at a cursory glance through the book :— 

“One may affirm with cortainty that if a remedy be not 
speodily applied, ero long the population will go on diminishing 
#** #T do not know if I deceive myself, but I believe it is pox 
sible to apply the remedy and 1 bolieve, moreover, that it is 
high timo to set about this” (p. 10.) 

“The torrents becoming moro and more devastators of the 
country, in consequence of the destruction of those, will bury 
under their deposits extensive grounds which, &e. (id.) ; 

«All the inhabitants have had was the dolight to reap for 
somo years a little barley; to-day they no longer reap any= 
thing ; and thoy find themselves in misery” (p. 281.) 


* London, H. 8. King & Go. 1878, 1 rol. 
ul 
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“The flood swept away the rocks with so much greater enso 
that nothing had been repaired sinco tho first storm which left the 
stones dug out” (p. 92.) 

“There was seen coming down in that of Yensa, a small 
fillet of elear water’ (id) 

“But overy time this shall occur, you shall refer to the 
Administration who will address to you timeously the instruc- 
tions, &e.” (p. 168.) 

“Tho inhabitants of the mountain, chiefly pre-ocenpied with 
tho interest of pasturage, do not welcome in general, but with a 
certain apprehension, any measures relating to reboisement” 
(p.171), 

“The trees may touch when they have attained the state of 
perches” (p, 252), This, I suppose, is a translation of “per 
ehis” (1) Again (p. 151) he spenks of the young ‘fellings’ 
being out of danger—menning, I suppose, young thickets 
(taillis)! and in another placo of gemmaze (tapping for resin) 
as “budding.” 

“The collet of the root is buried, &e.’” (p. 251). 

“This department will be deleted from the map of Franco” 
(p. 282). 

At page 800, we read of tho ‘insuccess’ of planting works, 

Some of these specimens of English could not be surpassed 
even by a B.A. of tho Calentta University. Many more 
might be given, but these will suffice. 

Having said so much I gladly turn to notice the real meriis 
of the work and the solid benefit conferred by the author on 
English-speaking foresters. Ik is impossible, however, not to 
notice these defects, becanse they make the author difficult to 
follow and require no little labor on the student’s part to 
connect the mass of facts presented to his notice into a pro- 
gressive chain, leading to definite and practical conclusions, 

From a senso of the value of tho materials, I have endea- 
voured not merely to review the book, but to write a study on 
it, and to put together and arrange the chief materials in such 
a way as to render tho subject intelligible, Vor all dotails in 
farther elucidation of special points the book itself must be 
consulted, 
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To reduce the study to readable limits, I shall assume in the 
first place (hat the mischief done by the denudation of mountains 
is vory great, even in the first stages; much more so when real 
torrents have been developed. I shall further take it as well es- 
tablished that torrents, deep ravines, and landslips, at any rate, 
in a majority of eases, aro caused or enormously augmented hy 
the denudation of hill-sides of their trees and other vegetable 
covering, 

I shalt omit with some regret, the detail of those interesting 
but terrible recitals (which read like tragedies if their reality 
were not only too well established) which Dr. C. Brown cites 
in abundance as illustrating and enabling us to realise the 
destructive action of torrents, ‘The history of the Devoluy 
district(") of the torrents around Embrun,(*) of Combe 
WYouse,(*) of Vacherds,(*) of St. Martho,(*) of the Mella,(*) 
of the Ardéche, (7) and the St, Antoine torrent in the Bourg 
POisans arrondissement(*) are of this nature, Some of them 
show how successful well-directed efforts of reboisement may be. 
Tho history of the extinction of the torrent of St. Marthe by 
reboisement will deserve special attention, among several similar 
instances quoted in the later parts of the book (see p. 257, 
chap. V, and especially the cases on p. 172). 

In the present study I propose to confine myself to consider- 
ing and gathering together the practical information scattered 
here and there through Dr, Brown’s look on the following 
points -— 

1, The nature and peculiarities of torrents ond their action: 
other phenomena of denuded mountains, landslips, ravines, &e. 

2. ‘The question how far forest growth either of trees, bushes, 
or horbage and grass is effectual as a protective agency, and as 
aromedy for mischief already done, 

3. The procedure to be practically followed in dealing with 
slopes to be roboised. 

Sao. I—Tuz Nature or Torrenrs ayp THEIR AcrTON. 

Dr. Brown’s remarks on this subject are derived slmoat 


1) Pago 1. (6) Pages 250 to 204, 
Go NES Bs ant page 98. (8) Pege 12 

Gy Pogo 02, (7) bine $70, 

2) Page #2 toate, Gi Page 208 
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entirely from Surell’s well-known work on the Torrents of the 
High Alps, 

As natural laws are the samo all over tho globe, the intelli- 
gent observer will find Surell’s laws of torrents vory instructive 
in studying the aubject in India, Indeed there is no branch of 
forestry, it may bo stated at the outset, in which principles 
learned in Europe may be more fully appliod to India, than that 
of torrent action and its remedy. In India, indeed, the power 
of vegetation is very much greater than in the Alps; while the 
power of herbage only, to retain the soil and the enso with 
which the unstable banks of ravines clothe themsclyes with 
vegetation as soon as s chance is given them, are elements 
which make our position very favorable, 

On the other hand it is not to be supposed that our tropical or 
sub-tropical vegetation is ablo to stand anything that man chooses 
to impose upon it, Even in the hills below Darjeeling the 
effects of denudation are very marked, not less so than in the 
Arior portions of the N. W. Himalaya. ‘Tho following graphic 
picture of the county near Embrun, will not be without its 
parallel in many of our hill districts :— 

“Tho clear, brilliant, Alpine sky of Embrun of Gap, of 
Barcelonette and of Digue, which for months is without a 
cloud, produces droughts, interrupted only by diluvial rains like 
those of the tropics. The abuse of the right of pasturage and the 
felling of the woods have stripped the soil of all its grass and 
all its trees, and the scorching sun bakes it to the consistency 
of porphyry, When moistened by the rain, as it has neither 
support nor cohesion, it rolls down to the valleys, sometimes in 
floods rosembling black, yellow, or reddish lava, sometimes in 
streams of pebbles, and even luge blocks of stone, which pour 
down with a frightful roar, and in their ewift course exhibit 
tho most convulsive movements. If you overlook from an 
emineneo ono of thoso Iandecapes, furrowed with so many 
ravines, it presents ouly images of desolation and of denth, 
Vast deposits of flinty pebbles, many feet in thicknoss, which 
have rolled down and spread far over the plain, surround largo 
troes, bury even their tops and rise above them, leaving to the 
husbandman no longer a ray of hope, Que can imagine no 
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sadder spectacle than tho deep fissures in the flanks of the 
mountains, which soem to havo burst forth in eruption to cover 
the plains with their ruins, These gorges, under the influence 
of the sum which cracks and shivers to fragments tho vory 
rocks, and of the rain which sweeps them down, penetrate 
deeper and deeper into the heart of the mountain, while the 
beds of tho torrents issuing from them are sometimes raised 
several feet in a singlo year, by the débris, so that that they 
reach the level of the bridges, which, of course, are then carried 
off, Tho torrent beds aro recognised at a great distance, as 
they isstte from the mountains, and they aprend themselves over 
the low grounds in fan-shaped expansions, like a mantle of 
stone, sometimes ten thousand fect wide, rising high at the 
centro, and curving towards the ciroumference till their lower 
edges mect the plain.” ‘ 

But to return; M. Surell drows a primary distinction be- 
tweon rivers, torrential rivers and torrents, which it is important 
to maintain, For the definition of a river is not necessary to 
enter into particulars; a torrential river is a tiver which has 
some of the characters of a torrent, but not all. It is common 
to speak of some of our Lill streams, like the upper part of the 
Ravi, Bias, &c., a3 “torrents” ; but this is incorrect, their full 
does not exceed six in the hundred, nor do they exhibit the pe- 
culiarities presently to be noted. A torrent may flow into a 
river and impart toa part of the conrse of the river some of 
its characteristics. Thus, for instance, tho Haro river, or the 
Sohin or tho Bhimbar in the N, W. Punjab, are torrential 
rivers, largely affected by tho mumerons true torrents that 
joia them, 

A true torrent has, in the first place, rarely more than a 
slender thread of water poremnially flowing: usually it is dry, 
except during flood seasons, It has a full which may be two 
in tho hundred down to six in the hundred, but not less, It 
consists of threo paris: (1) tho funnel-shaped “basin” (Lasein 
de reception) ; (2) tho gorge or “channel” which is permanent 
and may be of considerable length, or of anappreciable lengths 
as will bo presently explained (canad d'ecooulement) ; (8) the 
fan-shaped bed of deposit, which iz formed (and is ever spreading 
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out whilo tho torront continues its baneful activity) of the 
detritus brought down by the torrent (tit de dgection). 1 shall 
spenk of these three parts briefly in English as,—* torrent-basin,” 
“torrent-channel,” and “torront-deposit.” For a particularly 
vivid description of the torrents enabling one to realise these de- 
finitions, see page 263-4 of Dr. Brown’s book. 

M. Surell again classifies torrents into three kinds, And 
these distinctions explain further tho different portions of 
the torrent we haye been speaking of. The sirst occurs 
where tho torrent starts from a “col” a neck, or pass at 
the head of a valley; here the torrent occupies the angle 
between the mountains forming the valley. In this caso the 
“basin” may be every extensive, and, in fact, may be supplied 
by a great number of small streams and smaller torrents con- 
verging to one point, the apex of the funnel of the main torrent ; 
here too the channel may be of some length according to the 
steepnoss of the incline before the bed of detritus at the junction 
with the valley is reached. 

‘The second class contains those torrents which arise from 
an amphitheatre or hollow at the top of a mountain and flow 
down the line of greatest declivity: here the basin may be rather 
extensive, but the channel is sure to be shorter than in the first 
class. 

The third class of torrents ariso from a depression, hollow, or 
morass at some point on tho flank of a mountain, These we 
ymny commonly see in the [imatayas, butin them the channel 
is very short or altogether wanting, for the apex of the funnel 
is continued almost up to the apex of the fan-shaped deposit” 

Tho funnel-shaped basin, in all casez in which a torrent is in 
activity, is perpetually enlarging as tho sides fall in and ravines 
form, and from it is derived the mass of materials that goes to 
increase the spread of the deposit, The “channel” where it 
oxists is that portion when there is no more falling in, and the 
torront is restrained by strong banks, What looks like a channol 
at first may often prove only to bea prolonged apex of the 
basin, as it is always falling in and widening, and more per- 
fectly forming the funnel shape of the “ basin,” 

Sometimes a torrent exhausts itself, When thc funnel has 
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fallen in and worn away till a stable anglo is reachod, and there 
is nothingmore to wash away, tho action becomes less violent, 
beeanse only clear water ean coma down, And it is to ha re« 
collected that the destructive action of torrents is not merely duo 
ton rush of water aa water, but of water tho laws of the flow 
of which aro modified, and its weight, resistance, and friction 
enormously ineroased, by being in a more ot less viscid state, 
through the quantity of soil, gravel, and stones, held in suspen- 
sion. Directly, either from natural causes of exhaustion, or by 
some agency which prevents the washing away of more mato- 
rial, the water holds little or none of such substances in suspen- 
sion, its violent action is reduced and it returns tothe laws of 
fluidity. We must not wait to see torrents fully formed in all 
casos, but be on the constant watch to interfore at the com- 
mencement of the evil. A natural depression in which snow can 
lodge, or a landslip often givo rise to torrents. First ravines aro 
formed, then these unite, and so the funnel or “basin” of a 
veritable torrent is completed. 

A remarkable feature has to be prominently brought to notica 
with regard to the torrent deposits. While a section of an 
ordinary stream would show a curve coneave towards the sky, 
tho lower part being water, and the higher tho banks on each 
side, the torrent deposit is converse, and the water flows in a 
slight depression on the highest part of it. Directly, thorefore, the 
water increases, it overflows and spreads out, forming innumer- 
able streamlets all over the deposit, and continually altering 
its position: but the process of formation always goes on in the 
same way, and the tendency to form a fan-shaped convex mass 
is kept up by fresh additions of detritus, 

Tannot dovote any space to a consideration of the natural his- 
tory of torrents. Much interesting matter may be gathered from 
See. II, Part I of Dr. Brown’s book (p. 30), the effect of climate, 
geological formation, and go forth are there discussed, A torrent 
will be formed in time whenever the soil is ready to give way, 
and then it wants only the first start, usually given by denu- 
dation, but occasionally by a landslip or stone slip which creates 
a hollow in the hill side, The hygrometric condition of the 
air, and the fict that a moist atmosphere promotes vegetation, 
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makes a vast difference in the facility with which torrents are 
formed ; for a soil in a dry air, with occasional and violont rain 
will be cut up with ravines, while a similar soil always in 
mist and subject to drizzling rain, will not. 7 

We have not to wait until what I may call a formal or 
fully-doveloped torventis established : we have on the contrary to 
begin in time, nip evil in the bud, and to arrest all gorts of 
ravines and cuttings, and to reclothe the barren slopes at the 
outset. 

Directly, a hill side is denuded, the soil will begin to dis- 
appear, deep rifts or farrows will begin to form, then vorilable 
ravines, and these will all be so many secondary torrents or 
feeders of a main torrent, Landslips will become common, springs 
will dry up, and streams which might otherwise bo perennial 
will remain as dry dnd stony beds only full of thick muddy water, 
but rushing with destructive force during the rainy season. It is 
not on evory soil that torrents will form, nevertheless fortile soil 
will be washed away, and the grouud will be cut up, crevices, 
rifta and small ravines will form as may be seen in the Jura and 
at Karst in Iilyria.* 

‘To sum up shortly, we may cither have regular torrents, or 
we may have denudation and defertilization of soil, the form- 
ation of rifts, ravines, crevices, and lundslips, 

‘Torrents are distinguished by their flowing only with occa-~ 
sioual violonco, and above all by the fact that in them the 
violont flow is (1) periodical, and (2) not only subject to tho 
hydraulic laws of limpid wator in motion, but to a supersession 
of such Jaws and their replacement by the Jaws of thickened 
or viscid uid owing to the water being full of mud and gravel 
hold in guspension, and therefore capable of producing different 
rosults as rogards erosion and subsequent deposit of material. 

Section 11.—How rar Forest Growry 1s Exructive 1x 
PRESERVING SO1L AND PREVENTING TORRENTS. 
It is hardly necessary to do more than point out that forost 


growth first breaks tho violent force of the rainfall, causing 
a large proportion of the water to be for a time retained om 
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thence lo bo slowly discharged 
a) 
on to the ground, or rolumed to the al, i evaporation. 
Secondly, that tho product of forest growth is n mass of dead 
Teaves, mosses, &., of immense hygroscopicity and capable of 
absorbing a vast volumeof water, and slowly distributing it to tho 
sub-soil and to the rools of the trees and sinaller plants, while tho 
surplus runs off in a gentle stream and quite clear. 

Vegetation also binds the soil by pushing out thousands of 
intorlaeing rootlets; and this is tho reason why, if vogetation 
is given a good chances by the exclusion of enttle and fires, 
ravines“and incipient landslips and stone-falls can be checked 
at an early stage, when the soil is still enpablo of affording 
nourishment to some herbage, however coarse and apparently 
insignificant. 

Tho action of tho vegetable growth is also to divide the 
action of the water, so as to prevent a number of streamlets 
readily uniting in one line of flow, and thus bringing a com- 
bined force and volume te bear on the excavation of a chauncl 
or ravine, 

I may further confirm theso views by a quotation from one 
of the authora noted by Dr, Brown. I refer to C. pu BastE- 
LIGA 

“Tf we conld expose hy a vertical section, a wooded slope, it 
would show in the upper portion a layer of varying thickness, 
but most frequently of from 30 to 40 centimetres (12 or 15 
inches) of humus in which the fibrous rootlets are so developed 
that the whole has the appearance of a woolly material. This 
layer is at once a sponge and a filter. The largo roots of 
the trees penetrate more or less into the subjacent rock, 

“When tho rain falls on ground covered with wood, 2 con- 
sidorablo portion of the water is rostored to the atmosphevo 
by evaporation; another portion ie absorbed by tho immenso 
oxpansion of foliage and boughs. If the rain be prolonged, 
the water comes at length to the ground, which again is 
capable of absorbing an immense quantity. A flow from 
this is slow to cstablish itself; it is necessary first that the 
saturation of the gponge-like layer be complete; and when 
this is effected, when the water has been able to make a passage 

vi 


branches, leaves, and stems ; 
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for itsclf by an infinite number of imperceptible channels, 
the flow like that of a charged syphon maintains a certain 
uniformity of flow, and this it continuos for a long timo after 
the rain has ceased, 

“So much is this the caso that opponents have alleged that 
forests ro more hurtful than beneficial, as they tend to prolong 
floods. ‘Tho flood is prolonged it is truo, but the delivery is 
regulated, diminished at the commencoment, aud increased at 
the close: the total quantity of water drained away takes a 
longer time to flow; it flaws daring the whole of that longer 
timo ; aud what is of more importance, it flows uniformly and 
equally, with no euddon variations, and thereby much evil is 
avoided ; and, what is of more importance still, the forest acts 
at the same time as a filter, delivers no water, but what is of 
perfect fluidity, scarcely even discoloured by the washing away 
of organie matter, and unable to wash away the earth of the 
sub-suil protected ugaiust erosion by its thick covering of 
humus. 

“When, on the contrary, the rain falls on a soil stripped of 
vogetation, it tends to cut this up into favines, and it docs so if 
the tenacity and resistance of the ground be not sufficient to 
withstand it; and the flood is eubject to great variations in 
its current, carrying off here and there the earth and other 
ddbris of the soil. 

«Forests have then a double action ; on tho one hand they 
consolidate tho soil, on the other’hand they redueo and regulate 
the flow of the current, acting at once both on the delivery 
and on the pertarbation,in other words, on tho primary 
cause nnd on the secondary causes of the overflowing of water- 
eonrsea,!”* 

Woe must be careful, however, not to push the argument 
from the value of vegetation too far, and thus, lead those 
persons who are still inclined to dispute the whole question, to 
reproach us with an exaggerated confidence in natural agen- 
cies. It is perfootly truo that there are cases of landslips, and 

| falls of rock masses which no forest growth ean provent. It is 
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also true that the very power of retaining water may, in some 
cases, increase the weight of a bed of mobile eoil, resting on a 
highly inclined solid stratum of rock and so promote its fall. 
‘This is especially the case when a road cniting on some part 
of a steep hill side has truncated the slope, and thus given the 
mass nbove an opon way to slip down,* 

But tho enecs in which forest by absorbing moisture causes 
this ovil can only occur exceptionally where there is a peculiar 
combination of natural circumstances, And it is certain that 
for every caso whero they do combise, and a landslip results, 
thore are hundreds in which the preservation of the forest has 
saved the wholo hill side from destruction by erosion and 
ravining, Moreover, in cases where the evil spoken of is 
threatened, it is often possible to foresee aud prevent the slip 
ly proper draining. But, undor any eireumstances, tho fact 
that failures may occur should not debar us from the only known 
efficacious romedy. We do not (as was remarked once before 
in this journal) refusa ta call in medical aid, because doctors 
occasionally fail to cure diseases, Moreover, it is to be rae 
collected, that when landslips occur in exceptional eases, they 
do not repeat themselves, whereas in other normal casos, 
the evil goes on extending, from one ravine to many, from 
the little gutter that first trickles and rans over tho hill-side, 
to the roaring cataract, whose eroded sides continually fall in, 

One other point may be noticed in connection will this 
subject, and that is this one which Engineers should take to 
hoart, The value of vegetation in aiding ongineoring works 
is quite beyond dispute. 

At Simla some of tho worst cases of ravining (e.g. tho 
groat ravine beyond the “Lakri Bazar)” have beon met by 
making a channel for tho water of boards: but the consolida- 
tion of the sides of the hill, and tho fixing of the water channels, 
80 asto prevent the costly necossity of renewing the wood- 
work, could be completely scoured by at onco staking the soil 


* Boop, 248, Th. tn B, whore some striking examples are given, 
4 1C nay, bo safly Toft to any one who: will tako stack of actual facta to compare 
tho casos of damngo to our valuable hill-ronds, whicl result from landslipa arising 
frrm too great of the fil with moisture from trove (not motly those arising 
from cuttings in soil which las no eolesi whieh are chuseil by ever 
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and plauting with willow cuttings, poplar seedlings, and horse 
chestnuts, after which, if only for ornament sake, 2. sprinkling of 
deodar transplants should be pnt out. All classes of Fronch 
euthors support this principle, Nor is it difficult to under- 
stand, for it mainly rests on this fact that, while masonry 
strnetures, dikes and embankments, can only direct and re- 
strain the force of floods, vegetation strikes at the root of the 
mattor and diminishes the forco itself. Engineering works 
are always more costly then works to restore vegetation. 
Moreover, thoy are at any moment liable to be destroyed should 
the fore of the torrent exceed the maximum power of rosist~ 
ance allowed for. And experience tells us that, make what, 
allowance we will, it constantly bappons that a flood tops the 
highest mark; and though it may afford consolation to our 
minds that such a flood had “never beon witnessed by tho 
oldest inhabitant,” it affords none to our pockets, 

It may here be noted that, not only has practica demon- 
strated, but by fir the greater weight of authority allows that 
engineering works alone will not suffice. Dr. Brown quotes a 
memoir by a French engineer Lavovcerre, with the comment 
of Svnex1 to the following effect :— 

“The schomo* proposed resolves itself (he says) simply into 
digaing for the torrent a straight canal through the contre of 
the deposit, and maintaining this canal by constant clearings, 
According to M. Ladoucette whatever may be the precautions 
proposed by the author for strengthening the hills Ly means of 
plantations and cuttings like continuous dykes, they will never 
present snficient resistanco to erosion ; still less will they hold 
out against tho undermining effects of the flood.” 

It is mentioned by M. Surell that the clearing out of torrents 
is always a difficult operation, on account of the great size of the 
stones and the harduess of the mud in which they are imbedded 3 
and that this work which demands great waste of muscle, and 
entails great expense, produces no durable result, The smallest 
flood suffices to overturn all, and to throw the bed of deposit 
into its previous disorder. his scheme attributes all the ravages 
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of torrents to the jrrogularity of their beds; and proposes as a 
simple and sufficient remedy to give to them a straight bod. 
Surell alleges that the scheme confounds causo and effects and 
that torronts do not sprend themselves hither and thither because 
they have not a straight bed; but they have not a straight bed 
Decanue, continually depositing matter, they are forced to spread 
themselves hither and thither. 

When M. Lavovogrre himself tried to work on the Duranco 
near Embrun, by making an enbankment on his principle it 
was found that the first heavy flood destroyed all his work. It is 
quite tyne that hile plenty works are going on and the young 
forest acquiring a stature sufficient to enable it to regulate the 
water discharge, it is necessary to protect the banks of tor- 
yents and rivers by ‘2arrages,’ embankments, &e., but these 
are only aids, while the power of the forest is developing. It 
is the forest that ereates the foree by stopping the flow of 
water at the outset, Works on the banks do nothing to affect 
this: and consequently they must either be so massive and 
costly na to resist any possible force or else are perpetually liable 
to fail diroctly an unusual flood occurs which is just the very 
time when they are most required. 

And thus M, Culmann’s observations which follow are entirely 
correct, In 1856, when an unusual rainfall occurred, M. Culmann 
was deputad to examine and report on the torrents throughout 
Switzerland. He says:—“In Switzerland as elsewhoro, the evil 
produced by torrentsis not a necessary evil: it takes birth ofton 
from the waste and recklessness of the inhabitants. ‘The prineipal 
remedy, and tho only one which is decisive and definite, is the 
boisement or gazonnement which stifles the evil at its source, 
In regard to such (engineering) works the theory of M, Cul- 
mann says M, Cezanne, may thus be stated: Barrages ave but a 
temporary expedient to be employed while awaiting reboisement : 
it is necessary to construct them in a series, commoneing from 
Delow: when the first barricr is filled to the levol with gravel, 
there should be constructed a sccond behind it, and so on conti- 


nuoualy.* 
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Lastly, T wish to quote the remarks of M, Gexrir, Engi- 
neer-in-Chicf :-— + 

“Tmbankments attempted on the cones de dejection at the 
issne of the gorges by which come down the materials carried off 
by the wators from the higher-lying lands, have always failed, or 
at best the effects produced by them have been. but preearious: 
The dikes in a few yents have disappeared under tho rubbish 
from the mountain. 

“ But the Forest Administration has succeeded, by the consolid- 
ation of the soil, in the creation of a robust vegetation on the 
flanks of the bassins de veception, The results are assured: the 
cnc of the works at La Batio, at Sainte Marthe, at Tesail, has 
domonstrated most manifestly and most indisputably, that it js 
quite possible not only to arrest dejections, but also to re-establish 
vegetation on mountains, the most ravaged by these torrents. 

“From the time that the soil in the bassin de reception is 
consolidated, and by plantings and sowings aud works of the 
Forest Administration the soil is fixed, material is no longer torn 
away and thrown into the current which transports it to the 
lower-lying parts.* The waters assume insome mensurea regular 
rigime, they come clear and free from mud upon the cones de 
dejection, they dig out there a atable bed for themselves by carrying 
away the less ponderous material; at this stage embankment 
pecomes possible in the valley, and it is practicable at little 
expense to keop in one unchanging direetion the flow of waters 
which no longer carry away the stones. Properties along the 
banks are then seourely protected ; they are nu more exposed to a 
sudden disaster such as those of which we haye so many examples ; 
they rocover with this security their money value; and the 
population re-nssured may count upon theit harvests, 

“Qn tho other hand, the fixing of the bed of the current 
permits the erection of bridges and aqueduets on the roads and 
highways; communication is protected against the frequent 
interruptions to which it was exposed when the torrent was in full 
activity 5 and, in fine—nor is this the least important result of tho 
regeneration of the basin of reception—the principal rivers no 
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longer receive the masses of defection whieh enenmber their beds 
and create confusion in times of flood, In illustration of theso 
results, which linve been thus referred to in a general and sum- 
mary way, may be cited the following facts :— 

“The torront of Sainte-Marthe, near Embrun, was threnten- 
ing to oxtond its dejections, so as to cover the Imperial road 
No. 94, A proposal to construct a dyke on the left bank had 
been formally discussed ; the expense of this was estimated 
at about 45,000 francs, and was considered that it should be 
mot in part by the State, and in part by the proprietors on 
the river bank, But sinco the execution of the works of 
veboisement, in the basin of Sainte-Marthe, by the Forest 
‘Administration, this water-course has lost its torrential charac- 
ter, and has setiled its bed in the cone de dejection, the 
‘ombankment has become useless, and the project which had 
been under discussion has been ontirely abandoned. 

‘The torrent of Riow-Bourdoux was noted as one of the 
formidable torrents of the High Alps; the quantity of material 
which the waters put in movement at every flood, had, in 
some mensuro, led to the abandonment of the construction of 
a bridge for the passage of the Imperial road No. 94; the 
Forest Administration has enclosed (mis en defens,) tho basin 
of reception, and executed somo works of consolidation and 
of gazonnement, Tho regime of the torrent bas been in eon~ 
sequence so fur changed, that, at little expense, the bed on tho 
cone ean be definitively settled, and a bridge erected for tho 
Imporial road. 

CL imight bring forward othér oxamples of what bas been 
effected ; those which have boon given may suffico to make 
appreciable how comploto and elficient are the results 
obtained.’ 

‘Thus, thore is a goneral consensus of opinion that engineering 
works alone aro insufficlent wader Uris heading, I may con- 
voniontly (but it must be briefly) dispose of the question, 
what eort of re-clothing of vegetation is the best? The forest 
viriters use three terms! Reboisement {which wo have adopted 
in an anglicized form) means re-stocking with trocs; Buissonne- 
ment mems restocking with bushes; Gazennement micans 
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laying down tarf;—not only grass, but a mixture of grass and 
all kinds of herbaceous plants. All are valuable in their way; 
and as regards the question between treo growth and bush 
growth it is obvious that the latter must be productive of tho 
samo results as the former, only in atess degree; also that the 
utility of bushes is as a rulo less than that of trees. With 
turfing or gazonnement the ense is different: an element of 
another nature comes into play. Planting works interfere with 
grazing, but putting down turf does not: hence people began 
loudly to exclaim that it was waste of money and an unneces- 
sary infliction on the pastoral districts to plant trees—turf 
would do all that was required. That turf alone can bo 
omployed in regions above forest vegetation is obvious: that 
it is far better than nothing in all cases, is also true; that it is 
efficient in some cases is also not to be denied: the French 
laws consequently promote for b0f4 methods of clothing tho 
mountain sido. 

MM. Manscuann (quoted by Dr. Brown) has tho following 
observations on the eubject* :— 

« Many peoplo supposo that om tho steep paris of the Alps a 
geod gazonnement would bo enough to keep up tho soil and 
put an end to torrents, Experience has shown me that 
gazonnement abovo is nemly always powerless to moderate 
aufficiontly the action of water flowing over steep declivitios, 

“T have bocn surprised at storms when passing through 
meadows fit for being mowed, situated at 2,200 metros altitude, 
that is to say, above tho forest region. After some minutes 
if the storm was pretty violent, the wator ran off tho turf, 
collecting in the depressions of the ground, and forming small 
clear torrents, Qn the 17th Angnst 1869, in particular, I 
obsorved in the upper basin of the Tinee, in tho Maritime Alps, 
storm of wind and hail which hardly lasted half an-hour, 
but which gavo riso in the meadows to a numbor of these 
litle tormenta, the jnnetion of which would produce a very 
considerable rise in the Tineo, 

“A storm, observed at the samo point in October 1868, 
threw immense masses of water into the samo iver in spite 
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of tho perfect gazonnement of its upper basin; the same storm 
caused groat havoc in the upper basin of the valley of Abries, 
among the pastures on the hill of Grange Commune. Two 
of my ftionds had great difficulty in crossing the meadows 
situated near the summit, so large were the torrents which bad 
suddenly formed. 

“ All’ placea mentioned are covered with very good turf, 
and tho soil is formed of grey achist. 

“Jt would be interesting and useful to ascertain the quantity 
of water which, falling with the rapidity of a thunder-shower, 
would Le sufficient to saturate a turfed surface, but the quan- 
tity is very small, and deponds on the steepness of the descent: 
This phenomenon is easily explained. Alpine turf, beaten down 
by cattle, is formed of small plants growing closo together, 
the interlaced roots forming a sort of felt. When rain comes, 
it makes tho rootlets swell, which, pressed together, imprison 
the soil and form a seareely pormeable covering, through 
which the water gradually passes only by means of capillaity 
and hydroscopicity. If the rain is slow and continnous, these 
two properties aro enough to permit alt the water to pass 
through, If on tho contrary it is violent, the water runs’ 
over the surfaco without being absorbed. 

« But, supposing the sucfica to he horizontal, the effect just 
described is also produced ; the excess of fallen rain, howevor, 
Ties on tho herbage to be gradually absorbed, for the quantity 
of rain rotained by the herbage is in inverse proportion to the 
slope of the grouma, and varios continually. 

“Turf, from the special point of view whieh wo occupy, is 
chicfly useful in consolidating the soil; this ond is partially 
attained, in so far ag any surface whatever, when turfed, will 
always resist tho direct action of the rain, but asa whole, it 
is not: the excess of the water absorbed unites, forms little 
strenmleis, and according as tho inequalitics of the ground 
on which they occur are steep or narrow, the turf is attacked 
by the running water, tho soil is laid bare at some one point, 
and, in a fow minutes, there is the boginning of a ravino, which 
will always grow larger after every now storm if a remedy be 
not promptly applied.” 


wi 
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In India, owing to our more luxuriant growth, it may 
generally be allowod that both scrub growth and herbage aro 


wonderfully efflonctons, but grasses vary very much in 
power samo species, especially thoge of lower elevations, having 
the habit of growing in tufts or ‘crowns, with bare soil be- 
neath, and those are very inferior a8 a protection, bocauso 
the water action sets in betwoen tho tufts. 

In France, [should say in conclusion, the result has been that 
the law of 1860 for reboisement has beon supplemented by the 
Jaw of 8th June 1864 for gazonnement, This law pro- 
vides that in onch ease it is to bo considered whether the 
land need be turfod, or partly turfed and partly planted, or 
wholly planted. 


Section 11I.—Tue Procepure To be FOLLOWED IN DEALING 
wittt LocaLitigs To BE REROISED. 


The French law has various provisions for different classes of 
property, by which it socks to induco private and corporate 
proprictors to undertake planting works, In this country 
‘ab present wo may practically dismiss these differences, and 
consider that in all cases reboisement worss will have to bo 
undertaken by State Agency. 

In doaling with the subject, I shall consider the general plan 
of reboisement followed, whother we are dealing with a coun- 
try actually cut up and ravaged by torrents, or with one which 
may be so threatened, and on which landslips and ravines 
have already made their appearance, or where tho bill side 
showa a tendency to slip away and discharge massos of 
stones and earth, 

The first step in any reboisemont work is to get complete 
control oven the area tobe treated, This isa sine qué now in 
all oases, whether we are trying to extinguish a torrent, or to 
reboise dry hills or any other work of the class. Having defined 
tho limits of this area, clear out all grazing from such portion 
as you bogin with, and stop the exercise of allrights whatevor. 
‘Tho object is to encourage every blade of grass, every herb 
and root that can bo got to sprout a little, to do its bost to 
cover the ground and gradually to form, with its decaying 
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leaves, little mould to support the better forms of vegetation 
‘that should follow: 

Without this preliminary, no attempt can evor possibly 
succecd.* 

On tho yalne of vegetation T cannot forbear reproducing 
an oxtract from Marsh quoted by Dr. Brown.t 

« Whenever a tract of country, once inhabited and enltivated 
by man,” says Marsh, “is abandoned by him and by domes- 
tic animals, and surrendered to the undisturbed influences 
of spontaneous nature, its soil, soonor or Inter, clothos itself 
with herbaceous and arborescont plants, and, at no long in- 
torval, with a dense forest growth. Indeod, upon surfaces of 
certain stability, and not absolutely precipitons inclination 
the epecial conditions required for the spontaucous propaga- 
tion of trocs may all be nogatively expressed and roducod 
to those three: Exemption from defect or exeoss of moistura 
from perpetual frost, and from the depredations of man and 
browsing quadrupeds, Whore these requisites are secured, 
the hardest rock is as certain to be overgrown with wood 
as the most fertile plain; though, for obvious reasons, tho 
process is slower in the former than in the Initer case. 
Lichens and mosses first prepare the way for a more highly 
organized vegetation, ‘They retain the moisture of rains and 
dows, and bring it to act in combination with the gassos 
ovolved by their organic procosses, in decomposing the sur= 
{neo of tho rocks they cover; they arrest and confine the 
dust which tho wind scatters overthom, and their final decay 
adds new material to the soil already half formed beneath and 
upon them, A very thin stratum of moald is sufficient for 
the germination of seeds of tho hardy evergreens and birehes, 
the roots of which are often found in immodiate contact with 
the rock, supplying their trees, with nourishment from a soil 
deopencd and enriched by the decomposition of their own 
folingo, or sonding out long rootlets into the surrounding 
carth in search of juices to feed them.” 
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Connected with the subject of allowing the matuval recovery 
of vegetation as a first step, it would bo proper to study the 
question of preventing doundation in the first instanee, I have 
made somo romarks on this subject in a note on “ Demarcation 
of Till Puresis” in this Magazine for January 1877. 

I will only hero refer tho reader to pago 57 of Dr, Brown's 
book. 

It is laid down as a principlo that the folal clearing of a 
hillside can never be allowed where tho slope is stoeper than 
ono in three; or which has threo fect of base for every one 
foot in vertical height. That oven this cloaring should be 
0 effected as to leave horizontal belts of uncleared land between, 
‘at least 30 feet broad, and more than this according as the 
slope is steeper and the chance of ravines forming, greater. 

The area once protected, it is not desired to attempt treo 
growth all at oneo, Where the soil is very bad and bare, 
it is a legitimate part of tho operation of reboisoment, to sow 
woeds and anything that will grow. Tmeerne has been sown 
with romarknble suecoss. ‘This is deserving of attention a8 tho 
crop may be cut withont uprooting, and-the fodder may bo sold 
or given to neighbours who ure deprived of grazing by tho 
reboisement operations.* 

Tho extent of the area to be so operated on, of course, 
depends on what our object is; if it is to reboise a moun- 
tain slope that has been denuded, the aren will indicate itself 
to the simplest observation, Supposing, however, we wish to 
control the action of a torrent which debouching into the plains, 
threatens great damage to a town or to the public roads and 
Lridges. We have first to oxamine and enter ona map all the 
ultimate ramifications and sources of the torrent, and see which 
contribute most actively to the flood during the rains; and 
having noted the character of each and made remarks as to 
soil, &e., the line which takes in the whole of the sources, 
will represent the aroa to bo dealt with. 

The object is to determine the exact sito of the source of 
mischief, 

« By subjecting every one of tho affluents to such an ex- 
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amination, and following out this in all the upper ramifeatious 
of the river, it is easy to determine what aro the main centres 
of the production of the stone or clay materials borne along 
by the rivor, which aro the causes of the perturbation which has 
to be fought. By this procedure the evil is localised, deter- 
mined, and cireumsoribed ; and it is often astonishing to find 
how limited in oxtent, compared with the area of the basins 
are the whole sources whence the gravel is obtained.”’* 

The following oxtract, which is taken by Dr. Brown from 
Snrell’s Treatise well describes this part of the procedure :— 

After insisting on the necossity, which I have alcendy pointed 
out, for eithor stopping grazing, or restricting the num- 
ber of tho flocks and herds to what the reproductive vege- 
table power of the district can sustain, he recommends that 
the tand to be defonded against the ravages of the torrent ~ 
should be marked out, by tracing, on each bank of tho torrent, 
‘a continuous line, following all the windings of its course from 
tho highest potut of iis commencement (o its issue from the 
gorge. “Tho strip of land comprised betweon each of these 
lines, and the summit of the mountains, would constitute (says 
ho) what I would call a zone de defense, enclosed against flocks 
and herds, The zones of tho two banks, following the outline 
of the basin, would meet in the heights, and would begird the 
torrent like a gindle, The breadth varying with the slope and 
with tho consistoney of the soil, would bo abont 40 metros 
or 130 fect below ; but it wonld increase rapidly as the zone 
rose on the mountain side, and it would ond in embracing a 
spneo of 400 or 5CO motres, or from a quarter to a third of a 
mile, 

“This outline would require to follow, not only the principal 
branch of the torrent, but also the different secondary torrents 
which degorga into the first ; following then the ravines which 
each of the secondary torrents receives, and going on thus from 
branch to branch, it would go on to the birthplace of tho last 
threadlet of water. In this way the torrent would find iteclf 
begirt throughout the most minute of ite ramifications, Those 
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zones of defence, in penctrating the bassin de réeption, will be 
cularged ; while on the other hand, as the ramifientions are 
in this part move maltiplied and more npprosimated, it witl come 
to pass that neighbouring zones will join and eren overlap cach 
other, and their outlines will be lost in a common reign, whieh 
will cover the whole of this part of the mountain, without leaving 
thero a void space, Tho zones of inclosure being thus deter- 
mined, the first part of the operation is finished. But this is 
in some respects only the outline of tho periphery of tho work 
which is to bo dono. 

“Wo havo noxt todo with whut muy bo tho most active 
and prompt means of drawing vegetation over tho whole sur- 
faeo of this enclosure. For this purpose i¢ should be sown and 
planted with trees ; whore it may be impossible to raise troes at 
ones, the growth of shrabs, bushes and thorns should bo eti- 
mulated ; but on tho height where the zones include the whole 
extont of tho bassin de réception, it is a forest which must bo 
created. Tho best adapted kind of trees must bo selected ; ro- 
course must be had to all modes of procedure, indeed even to 
modes of procedure which have yet to bo discovered, and which 
go beyond experience. The work must bo done any way and 
every way, nnd tho end aimod atin these works onght to bo 
to cover tho bassin de aéception by a forest which will every 
day become moro dense, and which, extending itsolf step by 
step, will end in spreading even into the most hidden depths 
of the mom! 

Thus, then, it is in the highest parts that the works shonld bo 
firet undertaker, thence to be extended to the paris on a lowor 
level. Not only should a commencement be made by planting 
tho bassin de reception before giving attention to the lower 
zones, but even in this basin the commencement should be 
made in its highest ramifications, Woe should go ahove the 
last traces of tho bed, up to the abrupt slopes furrowed with 
ravines which the water forms and deforms with each storm of 
rain; it is there that tho first works should be establishod : wo 
should afterwards—but only afterwards—carry them lower, but 
making sure first that the parts left are quite consolidated.” 

It may here be mentioned thal where the conversion of the 
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whole aren into close forest would affect tho grazing of a district 
and put the people to great straights, it is a good plan to cover 
the ground partly with grass and herbage and parily with 
trees, 

It is usual in such cases to cover tho gronnd with grass and 
to establish at intervals strips or interrupted bands of trees, 
80 a8 to allow tho circulation of the cattle, Broad-loaved trees 
worked for coppice on a short rotation are recommended." 
Compensation should be paid where necessary to reconcile the 
people with the tomporary interference with grazing. 

Generally speaking, tho gronnd we have to operate on will 
Be found to bo unstable, easily washed away, liablo to land- 
ships, &e., or will be eut up info a thousand fantastic shapes 
by rain water, as those who have seen the Pabbi hills or tha 
rakha in the Jhelum district of the Punjab will readily re- 
collect, We have, therefore, to level these irregularities, at least 
to bring down unstable elevations, fill up intervening depressions 
and convert all chasms with ravines, rifts and prominonecs 
into general connected curves. Somotimes blasting will be 
necessary, but in the majority of cases, the spade and tho 
pickaxe, for digging and levelling and throwing debris into 
hollows, will suffice, 

Thon we have to protect our levellings from being again ent 
up by the next violent fall of rain, This is done partly by 
staking, and partly by fascines. Staking may, in the hills, bo 
extremely well done with large cuttings put in the loose bank 
in rows, such stakes to be of willow or somo other species 
that will take root; or they may bo driod stakes held together 
when necessary by a wattling of flexible branches, or may bo 
Inndles put in at intervals. Experience will prove whieh aro 
best adapted to the particular cireumstances of the cnse, 

‘Whenastrongor defence is required, what are called barrages? 
will be useful. Those are cither made of fascines or of stone, 
The former are generally used when there is a smaller flood 

“to restrain, or a smaller ravine to fill up. 
Stono barrages are useful to force the water of a torrent to 
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spread itself ont in a shallow sheet. Such weirs are constructed 
in aseries one above the other, beginuing at the bottom, 

‘Tho Dest form would appear to be that of a submergible 
weir, a horizontal sill strong enough to resist water wear which 
will force the waters to spread themselves ont in a sheet, in 
doing which they lose their velocity and are forced to deposit 
above the weir, the material which they were earrying along. 

But “barrages” are, as we have seen only useful to aid tho 
work of vegetation, not to suporsede it. In other words, it is 
idle to hope that without enclosing any aren or giving voge= 
tation a chanco of spreading, wa ean restrain the action of 
torrents. I of course admit that light barrages, composed of 
lnurdles, sinkos and fascines, may be properly employed in 
tho first stages of the work, to fill up hollows, small ravines 
and to consolidate unstable banks, but “barrages” erected across 
the course of tho torrent itself are of no uso till all works 
for clothing the soil with vegetation are well on foot. 

The following extract correctly states the case:— 

“These barricades will be like the completement of the works 
of extinction ; they will serve to defend certain banks, till tho 
vegetation has reclothed them over all their extent, and till the 
torrent itself shall have lost the greater part of its violence, 
‘Thoy can be employed also to stop up tho secondary ravines to 
intercept tho little ramifications, to fill up small holes; in fino, 
to lend over tho aurface of tho soil, and thus completly effaco, 
those innumerable streamlets divided like the hair-like fibres of 
a root, which are really and indeed the root of the evil.” . 

‘When dealing with banks cut up by water channels, one of the 
first things to do is to utilise the water to moisten the soil, and 
thus promote vegetation, ‘This is dono by taking off from the 
channel a great many little canals on either side, running at very 
geutle anglos (otherwiso there will bo a dangorous rush of 
water in them). ‘Tho earth thrown up out of tho channels will be 
loose and moistened by the flow, and on it young plants may be 
put out or seeds sown, as the case may bo. The extract con- 
tinues :-— 

“By the samo analogy it may bo understood that the 
vegetation advancing always, and gaining cach day upon the 
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ground, should descend on the banks and carpet them almost, 
to tho bottom of the bed, as has happoned in many torrents 
but the giving of permanence to the banks is a result of 
too great importance to.be left thus to the enprices of the 
soil, and of the free will of natnre. We come thus toa third 
department of the work, It is one in which it is especially 
necessary to redouble care and to multiply devices. 

“To draw the vegetation over the banks they should be cut 
with small canals of irrigation derived from tho torrent. ‘These 
will impregnate with fertilizing humidity the land now rent and 
dry; they will break also the slope of the declivitics, and serve 
to vender them more stable, and soon they will disnppear under 
the tufts of various plants broughé to light by the water. 

“The formation of these canals being extended ultimately to 
the summit of the bank, the water will thence penetrate the 
zones of enclosure and fertilise their soil. Tt is in the retention 
of the water, and in the possibility of oponing everywhere and 
multiplying almost indefinitely provision for this, that rests in 
reality the whole future of the work. 

‘A system of soil protection is described by Dr. Brown as 
inaugurated by a forest-guard named Jourdan, which deserves 
notice, 

Tho system consist in applying fascincs whorevor there is a 

ravine forming, and the barriers of fascines are to be nearer to one 
another in proportion as the declivity is steeper and soil more 
friable. 
* A first bed of fasvines is laid actoss the ravinos on this another 
actis piled, longwise, te. the points looking towards the summié 
of the bill, Then more transverse fascines follow, to euch height 
as the locality may require, the lower fascines are held in their 
place by hugo stones. 

Tn dealing with slopes very unstable in character, it is 
reasonable, both to plant and to sow herbs at the same time. 

Tu the first place, beds are prepared some 6 or 7 feat broad, nog 
quite level, but slightly sloping inward, towards the mountain, 
40 a3 to retain al} the water possiblo; on these they plant young 
troes of 8 or 4 years’ growth so closo that the branches mest ; they 
fare planted very deep as a security against drought, and the 
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stems oa being put in are cut down closo to tho ground. This 
pruning down is several times repeated. It has tho effect of 
causing the roots to spread and become powerful, owing to the 
check of the upper growth. 

According to slope, those beds may be made at a greater or 
less distance apart: the stecper the slope the less the distance. 
Tho space between is sown after plonghing or hoving, with forage 
plants, and all manner of herbs, Lucerne hns alrondy been apeci- 
ally recommended, as its upper growth ean be cut and sold or 
given to those whom the exclusion of grazing has affected, and 
the wide-spreading roots are invaluable in consolidating the soil. 

In the case of very steep banks, hurdles and rows of stakes 
anay bo employed to retain the soil moro effectually, 

Tho beds alluded to must be well dug up, for 16 or 20 inches 
deep, and stones picked out where possible. Itmay be desirable 
to set hurdles against tho bank along tho inner edge of the bed, 
to prevent stoncs, &c., slipping down from above and crushing 
or covering the young plants, 

In sowing forage and other seeds between the rows of young 
trees, a great variety should be introduced.* 

Sowing brondcast on unprepared soil is rarely, if over, 
successful. t 

When the soil is very bad, bard and dry, the use 
of “potets” or prepared holes for planting is recommended.t 
Tho “potets” are 40 inches square and dug to 18—20 inches 
deop; they may be 6 or 7 feot apart or less; all stones are 
picked out and whatever good soil can be gathered in tho vici- 
nity is put in, Sowing or planting thosn potets oan only be 
determined by the experience of the locality. Plants that 
develop long tap roots are to be preferred. , 

Nothing could be more hopeless in the way of work of this 
kind than the reboisement of Mont Faron behind Toulon, a 
detailed account of which was read to the Conference at Alla- 
habad in 1873 (vide Vol. of proceedings, page 162}. 


Ifa further example is needed it may be found in the account 
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of reboising the Luberon which is a Crown Forest (Dep. des 
HL Alpes). It is situated on ‘Neocomian’ belonging, according 
to Dr, Brown, to the lower chalk formation; the land is mostly 
bare, covered with heaps of rock, burned by tho sun, and totally 
devoid of vegetable monld, Hore they gathered together the 
little soil they could find into ridges and prevented it from 
falling down by layers of stones, Sowings were then effected 
on the ridges. ‘To one who has soon the sowings of tho 
Unboron,” says the Official Report of 1863, “no reboisomont 
will appear impossible. 

Tk may here be noted that in denling with all diffonl tox 
calities, good and well watched and recorded exporiments must 
first be made, in all sorts of different placos, by different 
methods and with different species, But full record and care 
are absolutely necessary. It is wot an experiment to waste 
money, by doing what prima facie is absurd, and making no 
note either of the steps taken, their cost, or their results, 

Imay here mention that for all works of this kind it is 
necessary to have well supervised and accessible nurseries, from 
which young plants can be obtained withont exposing them to 
carringo for a long distance. Nursories may be sholtered by 
frames covered with grass thatch, 

It is also desirable to have a seed-house and a system of col- 
Iecting seed, so as not to be in want of seed at the very moment 
whon everything ought to be ready for sowing, 

Short notes about planting may also be here given. One 
very good plan is“ tuft-plunting” (pourette). The earth raised 
js divided into ctods, each containing several young plants, a 
frngment containing 2 or 3 plants broken off aud planted out; 
one or more is almost sure to grow.* 

In our hills whore oaks ave sown, if may be well to try 2 
plan recommended, viz: to cause the acorn to germinate 
artificially during winter, to eat off tho radicle, and sow 
the mutilated acorn in a sced bed. This favora the deve- 
lopment of fibrous roots and cheeks tho development of the 
tap root, ‘This is of course not desirable, where a long tap 
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root is needed in arid soil, but where it is desired that the tree 
should take a quick hold on the soil. 

In removing plints it is also found very useful to dip the 
loose roots into liquid clay before transport. Before putting 
out the transported plants into the places, it is said gently to 
stimulate their yegetutive power if the roots are sonked for 
several hours in urine. 

As to the selection of locality for reboiscment, it is to be 
recollected that where grazing can be with difficulty kept out for 
ovor, it is not necessary to convert the whol “ perimetre”” into 
forest, it may bo trented partly by “ gazonnement”, and partly 
by trees in alternate strips and belts, tho latter being not con- 
tinuons, s0 aa to allow of circulation of cattle when the place 
is reopened to grazing, the trees boing out of danger. 

Above all things always commonce the work where the chance 
of success is good, and where results will be seen. This will 
disarm popular objection and make the authorities also favorable. 
Tho sight of 9 bare pluco actually restored, does more than 
pages of argument. This was impressed on the Forest agents 
by the Frencit Administration in carrying out the laws of ro- 
boisement. 

The Administration directed that a good selection of 
ground for the first experiment should be made go as to 

_ arrest the eye and convinces the indifferent and the iu- 
credulous.”* 

For a general account of the progress of a work of reboise- 
mont I would invite the reader to study the account of the 
treatment of the Bourg D’Oisans given by Dr. Brown at page 
270. Aud Fshall conclude this paper by an extract describing 
the successful extinction of the St. Marthe torrent (already 
alluded to). 

‘Tho torrent of St. Marthe is situated on the right bank of the 
Durance, and rises in Mt. Saint-Cnillaume (nearly 8,350 feet 
above tho sea level). [ts course extends over about five miles to the 
point whero it joins tho river a little more than a mile below 
Embrun, and whore the elevation is only 2,350 fect. In five 
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milos therefore the torrent has a full of 6,000 feet or above 1 
in 5, 

‘When tho works were commenced on ihe bassin dé reception 
the surface of it was absolutely bare, and everywhere cut up 
by ravines. But us tho upper part is formed of sandstone and 
of pretty hard compact lime stone, the disintegration was ouly 
superficial. 

The canat d’écoulement is a narrow gorge, and has an ex- 
tremely steep descent, all along which exist herges vives in n 
tumbling down condition. The upper half is formed of earth, 
stones, and: blocks of rock which have been borne thither; 
the Jower half (raversea black marl almost in a state of clay or 
mud. 

Everything necessary to produce the well-known effects of tor- 
rents is fonnd in this torrent. The bassin dd reception, entirely 
dennded of vegetation, forms a funnel in which the waters, at the 
time of storms of rain, rush to a common centre almost inatan~ 
taneously, ‘The mass of waters precipitates itself on the steep 
declivities of the ¢thalweg (lino of wnter discharge,) from tho 
vory first, tearing away from tho flanks of the upper hilly 
large quantities of stones and rocks of all sizes. Lower 
down the flood takes up the black mud furnished by the 
washing away of the lower lying hills; and then, like an 
avalanche, which in some respects it resembles, it precipitates 
itself with a violence which nothing can resist, and de- 
Douches at the bottom of the valley at the extromity of the 
gorge which forms the summit of the eave de dejection, Fine 
properties in the environs of Embrun, of tho value of at least 
200,000 franes, an imperial road, with a bridge and dyko be- 
longing to the State, of the value of more than 200,000 francs, 
and n district rond of grent importance, were all being threaten- 
ed with destruction. Dykes lad heen constructed along the side 
of the torrent to protect the plain; but the bed of the torrent 
yose higher and higher still. Tt had beon necessary to meet this 
by raising higher and higher the embankment, and it had now 
come to pass that the torrent was several motres above the level 
of the property along the banks, Although it was impradent 
fo raise the torrent still higher, a new scheme of cmbankment, 
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which it was estimated would cost 45,000 francs, had been 
formally discussed, and it was about to be carried out. 

It was nnder such conditions that the torrent was attacked 
in 1865, From 1863 tho whole of the basin, which measures 
530 hectares, upwards of 1,200 acres had been enclosed (mise 
en défens,) with the consent of the Muvicipal Council of Em- 
Dron, though it had been opposed by the inhabitants of the 
hamlets on the sides of the torrents. These had in reality the 
greatest interest of all in the execution of the works, As their 
dwellings and their fields, drawn along with the general move- 
ment of the soil, wero tending towards engnlfment in the tor- 
rent. 

The works began with an improvement of tho basin. Two 
years of enclosure had prepared the ground. All tho ravines 
were ent np into portions by more than 200 barrages; channola 
to lead off and disperse the water were cnt; and seeds of forage 
plants werosown over places which required them. 

Attention was then given to the consolidation of the hills 
bordering the canal d’dcoulement. With this view thero wero 
constructed first, strong Lervages in tho high lying parts of 
these hills. The years 1865, 1866, and 1867 were employed in 
securing the command of the head of the torrent, and diminish- 
ing the violence of the flood. Tt would have been imprudent 
and almost impossible to construct barrages in the middle of 
the black slimo of the lower-lying portion of the eaal d’écoule- 
meat, inasmuch as the foree of the flood would not haye been 
sufficiently reduced at that time. 

In 1868, it was considered that the last part of the work 
might be taken up with some chance of success, If matters had 
Leon ess pressing this might have been deferred for one or two 
years more; but it was deemed of importance that tho results 
should be inade apparent. 

In constructing the lower series of barrages, the work was 
begun anew from below, instead of being continued from above. 
First there were planted at the lowor extremity strong barrages 
capable of withstanding the atrongest floods. Others were then 
constrneted successfully farther up the torrent, and pretty near 
to cach other, that each might give support to the one above it, 
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And in portion, as land was gained by each darrage, tho bills 
were cut into shape by the pickaxe to give them the angle of 
stability. 

In tha same tima that the principal water-course was {hus haing 
consolidated, Loisement and gazonnement wore cartiod out on the 
lateral slopes. Tho ravines were choked with small barrages 
of stones, with hurdles, and with faseines ; and tho ground was 
rained at spots where infiltrations of water were producing 
subterranean disintegration. 

These works, carried on in combination with each other, have 
proved completely aucceseful. The torrent is now (1870) exe 
tinguished. For two years the greatest storms of rain have 
deluged the basin, but have lad no other effect than te occasion 
a moderate increase of tho flow. This has earricd off no 
material, nor has the stream overflowed its banks. All danger 
to the plain has disappeared. 


Tue SYNDICATE HAS DISSOLVED ITSELF. 

The now scheme of embankment has been abandoned. The 
proprietors have again brought under culture all the lands 
provionsly invaded, and a few years ago they planted vines and 
orchards within the very embankments of tho torrent. These 
facts are patent to all; and they have been officially ccrtificd 
by the Service dea Ponta et Chanasdea. 

The expenditure, including that of 1868, has been 91,134 
francs 24 centimes, The number of barrages constructed is 
759. ‘The total longth of the darrages vivante and the hurdles 
is 32,270 metres. The length of roads, 9,400 metres. ‘The 
length of channels to carry off and disperse the water, 1,117 
metres, Tho extent of ground regenerated and restored is 400 
hectares. The extent of what may be considered as regained 
and maintained is 300 hectares. 

" B. H. Baven-Powe1t, F.R.S.1. 
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Fungoid Diseases of Lovest Trees. 
By M. ©, Cooke, MA. L.LD., &e. 

Ir has long been admitted that parasitic fungi do exert 
an influence which is deleterious to growing plants. This has 
in recent years been so fully confirmed in such well-known in- 
stances as the potato disonse, hop mildew, corn mildew, smut 
and bunt, that it iso longer necessary to adduco arguments 
in its support, Whether euch influences are ina like manner 
injurious to hard wooded plants, such as shrubs and forest 
trees, is porhaps not go well established or so universally accept- 
ed, Nevertheless, that fungi are injurious oven to forest trees, 
has been recognized in come European countrics by the atten 
tion devoted to the subject in tho State Departments, and 
Schools of Forestry, more or less under the control of the State. 
Undoubtedly we know less of the diseases of trees than of her- 
baceous planta, because they have been studied less, but thera 
can be no doubt that parasitie fimgi are injurious even to forest 
trees, and that the study of such a subject is worthy of the 
attention of Forest Officors in India as elsewhere, For these 
considerations we have consented to communicate to this journal 
a few suggestions to serve as aids to the study of a suljoct of so 
much collateval importance. 

Experience has taught us that fungi may exercise an in- 
jurious influence in at least three different directions, viz., 
(1) either by permeating the soil, and injuring or destroying the 
roots, or (2) by establishing themselves in the tissues of tho 
plant, and doveloping themselves oulwards as true endophytes, 
or (3) by akind of extornal parasitism, more or less covering 
the leaves and young branches, choking the stomata, checking 
growth, destroying the healthy functions, and ultimately causing 
doath, These three modes of attack suggest the classing 
of our remarks under the heads of (1) Root fungi, (2) Endo- 
phytes, and (8) Epiphytes. 

Root Fuxct—Hortienlturists and Foresters in Britain 
have long recognized the secret but deleterious influences of 
root fimgi, a8 evidenced by the numerous and oft-repeated com- 
plaints which have appeared from time to time, over a period of 
many years, in tho pages of the Gardener's Chronicle and other 
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journals devoted to horticulture, Vines have been described a8 
suffering from attacks of root fangi. Shrubs withering and dy- 
ing beneath the insiduous attacks of fungi at roots, and whole 
plantations of young trees being cut off by some unseen 
destroyer, which at length was discovered in the soil, Hundreds 
of instauces are on record to substantiate the fact that condi- 
tions of fungi, mostly in the state of mycelium, or root-like 
throads and fibrils, cau, and do, permeate the soil, and injure 
or destroy growing plants to a considerable extent, There is 
no external appearance of this enemy manifest, antil the con- 
ditiva of the plant itself gives indicativn that something is 
going wrong. It is only by breaking and turning the soil that 
the causa is revealed, and it happens not unfrequently that the 
unaided eye is insufficient to detect ita presence, Causes and 
cnre are alike too little within tho scope of human control. 

Pungi of the mushroom typo are known to bo doveloped 
from a mass of delicate fibrils which penetrate and interlaco 
the soil, and to this filamentous material, which to Fungologiste 
is known by tho namo of Mycelium, the common namo of 
*apawn” is upplicd, Tt is just this kind of substauce which 
accomplishes all the mischief comprised under the term of 
“root fungi” It is not a complete and perfect fungus, but 
the “ mycelium” or “spawn” of some such fungus as an Agaric, 
a species of Polyporus or some Thelephora. This kind of my- 
celium, or incipient fungus, is almost cortain of development 
fcom rotting wood, decaying leaves, or vegetable matter of any 
Kind during decomposition, Heuco all soil containing vege~ 
table substances in a state of decay contains the elements of 
root fungi. This may be illustrated by two or three recorded 
instances. Two Deodars were planted near the Director's 
lionso at the Royal Gardens at Kew, ono grow, the other did not, 
and it was afterwards discovered that, where the latter had been 
planted an old cherry tree had been cut down; the inforenca 
was that the fungi on the dead wood left, hd attacked the 
living roots of the Deodar, causing the tree to fall into ill 
health, This was adduced as the true oxplanation, why one tree 
often refuses to grow where anothor had stood before.* 


* Gardener's Chronicle, 1805, p. 102, 
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A fino Wellingtonia gigantea, standing in the grounds of 
Portnall Park, was destroyed, and afterwards the eause of death 
investigated. A sickly hue spread over the branches, all that 
skill and intelligence conld deviso was done fur il, but alas! its 
doom was fixed, and in a short timo this mucl-cherished 
favourite was a dried stick, Fungous spawn had penetrated 
every part of its system,a white kind of net-work was found 
under the bark of all its roots, and it was believed that the 
enemy was somo species of Polyporus or Thelephora, in the 
myeelioid condition. Tn commenting upon this incident the 
Rev. M, J. Borkeloy remarks that he hada noble Cupressus 
‘macrocarpa affected in tho samo way. Ho recommended that 
in planting on the samo spot, it would be prndent to trench tho 
ground deeply, and get out, if possible, overy fibre of the deep 
roots, as each fragment might be affected, and would perhaps 
propagate the mischief, even if the new treo wero planted at 
some distance.* 

Shorily after the above was recorded another instance 
appeared in the samo journal, ‘Tho writer says that oarly in 
the year (1865) he had some hundreds of Conifors, which he 
noticed were rapidly losing health, and assuming a sickly hne, 
which steadily incroased. He saw that they were attacked by 
fungi, and that some means must at once be taken to check the 
evil. Many of the plants were 11 and 12 fest in height, The 
greater part of thom consisted of Deodars, Pinus eacelsa, Abies 
Douglassii, Abies Menziesii, and Cupressus Lawsoniana, Tho 
remainder wore Wellingtonias, Abies Webbiana, Abies morinda, 
Abhor vite, 8c. Al! were planted in a nursery, the soil of which 
was for the most part about one half shingle, and the sub-soil 
entirely of that description, He had all tho plants taken ap, 
and every particle of soil shaken from their roots, Hoe found 
that every plant was attacked by fungi, and that most of thom. 
had lost at least two-thirds of their roots, which were entirely 
covered with, and ponetrated by, minute thread-like procossos, 
forming a thick net-work all over them, sometimes, indeed, 
assuming the appearance of small lumps of spawa. Aflor 
the planis were taken up, ho kad the roots well-washed in 
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pure water, until not « particle of spawn could be seen on 
them, what wore left were then cut back to three or four 
inches hayond the decayed parts, On examining tho soil in 
which the trees had beon planted, he found partially decayed 
leaves and small piecos of decayed wood, which were doubt- 
lese tho causo of the mischief. Leaf mould had been applied 
to give tho plants a start, which howover, as has been seen, 
was in the wrong direction, Every leaf and bit of wood was 
the nucleus of disease. He was compelled to plant again 
in the same ground, after removing tho soil and putting maiden 
loam in its place, Tranchos wera opened, and the plante wore 
woll puddlod in, and slaked in eases where they required auch 
support Somo 1,000 planta were treated in this manner, to 
which was added syringing morning and evening in vory 
hot weather. Tho loss was less than one per cent. The plants 
were lifted and re-planted at the latter end of March.* 

‘This, and similar instances, induced some remarks by the 
Rev. M. J. Berkeley on the subject, and it must be ramem- 
bored that this gentleman speaks with the experioncs of nearly 
half a contury, largely devoted to the diseases of plants, eape- 
cially of a fungoid character, and their antidotes. He wrote :— 
“ Every day proves more clearly what great caution ought to 
be exoreised in planting on ground which has formerly been 
occupied by trees. A fow sceptical remarks are occasionally 
heard, leaning simply on mere negatives, but the positive 
proofs are too numerous and stringent to leave any room for 
doubt. We have now before us a portion of the roots of a 
Wellingtonia, which wore in close proximity to an old deenyed 
post, and are now donscly clothed with fungous spawn, 
which is rapidly destroying the tree, one of an aveune of 160, 
and fears are entertained that tho rest will suffer, Diiferent 
remedies have been tried without success, and we feel con- 
vinced that any chemical which could reach the diseased roots 
through the soil, would soon destroy those roots which still 
remain sound. The only plan likely to succeed is to lift the 
trees carefully and prune away every diseased root. We 
have known this treatment successful, and can suggest no 
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other. There is little doubt that a large portion of the larch 
rot is due to this causo, amd we have been informed by an 
extensive forest owner in Seotland that, after a plantation of 
Scotch fir is ent down, it is useless re-planting it till the 
ground is covered with strong heather, by which time the old 
roots have lost their power of mischiof. In this, as in many 
other instances, provention is much easier than the cure. If 
trocs must bo planted where others have preceded them, thero 
is littlo chanco of success, excopt the ground is deeply trenchod 
and every root removed.”* + 

Tt will probably he urged thné on forest land, and eapocially 
in tropical countries, it is impracticable to suggest clearing 
the soil of old roots, stamps, and decaying vegetable matter. 
That it has always been the practico to leave all this kind of 
ébris to rot and decay in tho ground, and that, upon tho 
whole, it doos not prove deleterious. That coffee is constantly 
planted on such ronghly-cleared forest land, with tho rotting 
stumps left, and the soil covered with rotting twigs, And yot 
coffes plantations flourish, and nursories of forest trees suceeod 
under such conditions. It may bo so, but the danger always 
exists, and if any tomporary woalness or sicknoss should fall 
upon such a plantation, root fangi will then seizo upon the 
wwoakenod roots and demonstrate their presenco and their power, 

In the majority of enses recorded, in which death or disenso 
hus been caused by root fungi, tho suffering trees have bolong- 
ed to the Conifer, but they are by no means the only kind of 
tree subject to similar attacks, Wo have before us a record 
of'a greongage tree which died, and was snceceded by a poach 
tree, which grew with tho utmost lusuriance, but at onco 
withered from the contact of the old roots. Tho ground was 
then most earefally tronched, but apparently not far enough, 
aa a scariot flowered chestuut, which was plauted within their 
reach, and which for two years flowored well, though it waa 
only a seedling of four or five years old, after flowering in 1866 
cansod great surprise by dying enddenly, ‘The roots, even tho 
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merest fbros, on examination wore found covered with spawn 
which had run between the bark and the wood, and formed a 
white film, It is probable that the onemy was the mycelium of 
Polyporus igneus, which is white, bul it is very rarely that an 
opportunity ocours of ascertaining to what species the destrue~ 
tive mycelinm belongs,” 

Another instanee is recorded of the examination of the 
border of a conservatory, the sickly appearance of the vegeta» 
tion plantod therein having indicated something wrong. ‘The 
soil from two inches to a foot in depth below the surface was 
found to bo like a mass of snow with fungous spawn. Tis 
origin was traced to some staves of a wooden tub which had 
been left in the bordor. Tho roots of Oranges, Camellias, 
Acacias, Clethras, and Neriums literally erumbled to piccos on 
being touched.t 

Knowing what an insiduous foo we have to deal with in this 
kind of fungoid disease, it is not unnatural that wo should 
sometimes auspect that in ten plantations and in coffee planta- 
tions, as well as in nurseries of forest trees, this enemy has 
been the secret cause of much mischief in the past, and that too 
Title attention bas beon applied in this direction. Having now 
pointe out what to us appears to be a grave source of danger, 
wo must leave the suggestions with Forest Officers to apply 
them in their own individual cases, and satisfy themselves that 
thia form of disease is, or is not, one which affects them, or the 
districts nuder their care. , 

Exnornyrss ave fungi which enter by any means into tho 
substance of young and growing plants, and develope them- 
selves outwardly, by bursting through the outicle of the leaves 
and young branches, when they become prominent, objects, 
distorting and at length killing the trees, or at least stunting 
‘and deforming them. Of this elzss are the species of Perider- 
mium which attack the leaves and young branches of Conifers— 
or rather it should be said, they burst through and develope 
themeclvos on the leaves and twigs, seattering abroad their 
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myriad spores in a yellow or orange-coloured dust. Such also 
are the specios of Podisoma which cause gouty swellings of the 
branches of Junipers and Cypresees, and burst through the 
bark in gelatinous orange or brown protruberances, At a 
future time it may prove advantageous if wo enter more into 
the details of thie class of parasites, and especially as to their 
strueture, modo of development, and reproduction, and such 
Suggestions as may, from time to time, offer themselves as helps 
towards their eradication. 

Emrnyres avo those fungi which, by spreading over tho 
wnrface of the leaves and other green parts of growing plants, 
choke up the stomata, cheek all transpiration and literally choke 
the plants to death. ‘These fangi attack evergreen and deciduous 
trees alike, and are not less deleterious in their influences than 
the last named kind. Some have a glaucous, whitish, or mouldy 
appearanes, as the numerous species of Erysipke ; whilst others 
are almost black, resembling a coating of soot, as the species of 
Capnodium asterina, Meliola, &., and theso like the former 
must receive special illustration. 

Finally it may be pormitted us to suggest that in order to 
render our further remarks and illustrations of theso parasites 
as complete and practical as possible, it would be of considerable 
assistance if Forest Officers in all parte of India would kindly 
collect and forward to us, through the Inspector General, speci. 
mens of leaves and twigs of trees of all kinds which come under 
their knowledge, which are affected or injured by parasitic 
fungi. In all instances the Botanical name of the tree, locality, 
and date should be attached. 

It is admitted that this is a somewhat difficult task, not easily 
accomplished by those who have paid no special attention to a 
complicated subject like that of fungi, but in the courso of time 
tho eye will become educated to detect at once diseases of fun” 
origin, notwithstanding the difficulties which encompass all 
early efforts, As our commmnications to this journal proceed we 
hope to be able to remove some of the difficulties, and in a plain 
phraseology, denuded as much as possible of technicalities, to 
give such hints and enggestions as will enablo Forest Officers in 
India to pursue this subject for themselves, and to ascertain 
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how far, and in what direction fungal diseases are prevalent 
and injurioua to the forest vegetation of India, 


Inpia Museum, Lonpon, January nd, 1877. 


% River Officer's Yournal ow the Xhilam. 
By F. O. Le Marcranp. 


Tas chief transit depit or station to which all timber rafted 
down, the river is tnkon for examination and record on tho 
river is at Baghém, a place about 25 miles from Gujarkhin. 
‘This is reached by regular dak on the Grand Truuk Road as 
far as Gijarkhén, afler which we rida Wo Baghém, Tho return 
journoy is down the Jhilam by boat. 

Leaving Jhilam station, the Grand Trunk Road is level for the 
first six or soven miles out of Jhilam, when i¢ gradually rises 
into a long low chain of Lills, a continuation of the Salt Range, 
and after winding about for three or four miles, descends into a‘ 
valley through which it continues for noarly soven or eight miles 
in almost a perfectly straight line. 

The valley is beautifully green with rich cultivation, as fie 
ag the aye can see, and at every ten or twelve miles or 0 ate 
Government rest-houses and “serais” for travellers. 

Once more we cross a low ridge of sand-stone hills, another 
branch of the Salt Range; the bare bleak appearance of thé 
ridge is most melancholy after the beautiful cultivation we 
have just passed. Not a tree or a shrub is visible; every now 
and agnin a solitary post may be scen to indicate the proposed 
Northern State Railway line: and yet this, I believe, is ono of 
our “rakhs” called “reserves” reduced to this condition for 
the sake of “keeping every body happy” by refusing to place 
any restrictions on grazing or woodcutting. 

LT arrived at Gijarkban at dusk, a bath and the usual dak 
dungalow divner conelading the day. Tho ridenext morning, 
however, made up for tho disngreoableness endured the day 
before, and I enjoyed n splondid gallop of noarly twelve miles 
through a cultivated country, the quail and grey partridges 
calling all round, while occasionally a sly old jackal would 
atoal away quietly across the road, 
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‘At the twelfth mile the scene changes, and the road (through 
a low range of hills) becomes bad and stony. To go ont for a 
walk was impossible, so I did not get into camp till past 10 
o'clock. Tho sun being very hot, and no tents up, I cleared out 
one of the new stables und out-louses we are building here, and 
made myself as comfortable as I might for the day. 

Arvived at Baghim, my work now commenced, Above 
Baghdm, the river sub-division extends to a distanco of about 
sixty miles to a place called Salegrdm, the first of the catching 
dopéts, and the furthest Point up the river from which rafting can 
be done, Between these two places there are seven or eight 
catching depots, at distances of from five to ten miles apart. 
‘Theso points have been selecte, owing to there being back- 
waters and eddies into which tho logs are naturally carried 5 
they aro then secured by raftmen, who awim out after them 
on “mussaks” (inflated gont skins), they are fidally tied 
up into rafts and bronght down to tho Baghém transit dopOt. 
Tho ropes used for tying the rafts aro made up of tho 
“‘bhabbar” grass that grows on the hill sides near at hand, 
and the rafts are steered by rough oars made up of broken 
bits of wood caught floating down the river. 

On arrival of tho rafts at the transit depdt, the Forester 
in charge immediately proceeds with a pot of red paint (geri) 
and marks each log with the letter of tho catching depdt they are 
brought from, for instance, 8 shows they were caught at 
Salogrém, D from Dangully, B from Bul, This is necessary as 
different rates are paid for different distances, After marking the 
loge thus, they are mensured on the water and the raftmon paid, 
they are then hauled up into the depét, where tho letter of the 
catching depdt is ent out on the logs, each log is remeasured, 
numbered, and rolled into sections according to its class and 
description. Waif timber is kept separate from Government 
timber, as at the close of the year when the accounts are made 
out, the Mubarajah of Cashmere gets two-thirds of the nett pro- 
coods of the sales of it (after deducting expenditure incurred in 
collecting it.) A register is kept in which cach log is entered 
with its nuinber, marks, and measuremonts. At the close of the 
catching season, these logs are despatched to tho sale depét. 
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With each raft that lonves, the raftman In charge ts glvon a 
challin, in which is shown the description of ench log, marks 
and monsnremonts, name of raftman, date of despatch, and 
rafting materinl ; the duplicate of it being despatched the day 
Lefore to the depbt officer. 

Besides the works enumerated above, others of more 
harassing nature have to he attended tos there are no less 
than fiye other timber traders on the river whose logs are 
caught at the same places as ours, and whose rafts have to 
bo inspected at the transit depOt, where tho measurement and 
deseription of each log ie entorod daily ina book, Every quarter - 
a statement of such timber is sent to the Conservator of 
Forests ns imports from forcign territory. ‘This, of course, 
gives us exactly five times as much work as we would have, 
could this statement be got out of the traders direct, but then, 
‘on the other hand, if prevents their stealing Government timber 
ton great extent. Here indeod is whore all the disputes arise : 
rafts often como down with more timber than is stated in their 
challaus, and the surplus is at once detained, Then again newly 
cut marks avo sometimes discovered, which have probably been 
put on sonfowhere up the river, these also are seized until 
satisfactorily accounted for. 

‘At certain appointed places the villagers are allowed to 
collect as firewood pieces caught floating down the river, they 
receiving in lien of payment a quarter of all they catch, 
‘Theso honps have frequently to be inspectod, to prevent theft, 
and aleo to stop the villagers from smuggling in larger logs 
ainder the firewood pieces, which they are very fond of doing, 

‘About a milo, or probably less, from the transit depét, a very 
nice forest-house is being constructed on the top of a rocky 
BIN) the eides of which, running perpendicularly down to 
the rushing river below, are nearly encircled by the waters. 
In the distance the rock looks like a young Gibraltar, only 
that it is black. From the summit the transit depét and river, 
above and below for a long distance, are visible, and it is 
altogether a most picturesque spot. 

‘Tho transit depOt is situated on a plain that once formed 


tho bed of the river, but tho stream changed its course, and 
zl 
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left a bugo semi-circular plain, covered with round Loulders. 
‘The river is now cutting into the opposite bank (in Cashmero 
territory), which towers over 200 fect above the level of the 
water, and large masses of stone and earth can be seen falling 
away daily. Uuder this cliff is one of the dangerous parts 
of the river; above it is a rapid, and the troubled waters strike 
the hill full in the centre, and curl back with great force, 
forming a nasty whirlpool into which tho rafts are often carried 
and broken up. 

I will presently give a description of the river and my 
journey down it, but meanwhile it may not be out of place 
here, to make a fow remarks on the low hill forests that 
clothe both banks of the river Jhilam, aud are, I believe, 
under the chargo of the Forest Department. 

From the foot of the Murree hills to within twelve miles of 
Thilam (a distance of nearly sixty miles) is a long range of sand~ 
stone and boulder hills that run all along and form both banks 
of the river Jhilam, the enst side being Cashmere, and the 
west British, territory. 

Both thoso ranges are very fairly covered with phalai 
{Acacia modesta) and sanetta (Dedonea viscosa, L.) the latter 
growing to an extraordinary size, and in some places forming 
an almost impenetrable jungle. Pinus longifolia is scattered 
about in the forests, the first two stages out of Murree, and 
though largo trees are nob yery numerous, there are any 
number of young saplings from two to twelve feet in height, 

Tho population is swmall; there are only a fow villages down 
the valleys on tho west side of the range, the east (the side 
that faces tho river) being for miles without a villages the con- 
quence is that the forests fucing the river are in a better condi- 
tion than those on the opposite sido of the range, they being 
Tess ent up. 

These undoubtedly will be the forests from which we shall 
by and bye get most of our supply of fuel, for the use of the 
Punjab Northern State Railway, and they should be strictly 
preserved. 

The facilitics for transport are considerable; the river which 
skirts the whole length of the forests is unvigable by boats for 


A RIVER OFFICER’s JOURNAL ON THE JILILAM. 301 


nine months in the year. During the remaining three, when the 
river is in flood and almost too rapid for boats, the woed could 
be brought down on rafts and landed at Baghim, where our 
transit dep6t is, and boated down to Jhilam during the winter, 
or for the matter of that, Baghdm might be made a sale depot 
for the Pindes market; there is a fairly good road from it to 
Gijackhén (twenty miles) past which the railway will run by 
and bye, and we hope soon! Some time ago the raftmen 
found it such a paying thing bringing down this firewood to 
Shilam on their rafts, that numbers of them would hurry back 
to bring another supply sooner ihan wail to Lave their rafts 
measured and be paid for them. Most of the frewood was 
got out of the Cashmere territory, but as they could show no 
authority for Leing in possession of and bringing it down, T 
put a stop to it by threatening to confisento any that passed 
Bagh4m. 

T will now conclude with a description of my journoy back 
by bout to Jhilam, 'Yhe boat was of the shape usual on the 
Shilam, and probably unchanged since the days of Alexander 
the Great, It is square at both ends, with Low and stern raised, 
amd capable of holding two hundred maunds.* On starting, I 
was rather amused with a Hindu we had on board who, to 
appease the troubled waters, threw in a handful of sugar and 
reponied a prayer, There was a goed stream on, and our boat 
rushed ahoud at a great pace: wo passed soveral nasty places 
whero the current carried us with full force towards either 
a projecting xock or bend of a hill, and then just as you 
thought all was up with the boat and crew, it suddenly sheered 
off, ‘The huge perpendicular rocks we passcd wore most 
picturesque and grand: sitting in the boat as it passed under 
the very foot of these immense cliffs, it was as much as 
you could do to see their tops ; several of them were crowded 
With wild pigeon which had theiv nests in the holes and 
crevices of the rocks: liawksa and kites also had made their 
homes in these safe fortresses, where nothing on earth could 
touch thom, and in one or two of these places wherever a loug 


+ Vite Punjab Products by Bades-Powel, Vol, TH. p. 953, where there is a skcteh 
of suclt a boat, and « detailed account of it, 
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ledge projects, can be seen numbers of black cormorants 
during tho cold weather, which swim about the rapids and dive 
for fish, 

About six or seven miles from Bagham we passed ono of 
the Maharajah of Cashmere’s forts (Ramkot”) rather an 
imposing looking building, situated on the top of a high 
cliff, and surroumded on iwo sides by the river. There aro 
three or four of these forte up the river, between Jhilam 
and Murree, and all are oceupied by the Maharajah’s soldiers 
and guns, Soon after passing Fort Ramkot we reached 
Tangrot, the famous fishing-plnce, where some of the biggest 
fishes in the Punjab have been caught: the largest on record 
(for a regular angler’s book is kept up hore to show all cateties) 
is 721bs.: the largest I ever caught weighed 52-Ibs. During 
the fishing season, Tangrot is overran with people who come 
up from all parts of India to try their Inck, I have met people 
who actually camo up from Caleutia, Hazaribagh, and Saugor. 
There is a capital dake bungalow and accommedation for horses. 
It is here that the Lwo rivers, the Pinch, which comes down 
through the Cashmere tervitory, and the Jhilam meet, and 
it is at “the meeting of the waters” that most of the big 
fishes have been landed. 

Lbolieve, about thirty miles up the Punch are some very 
good Pinus longifolia (chil) forests, out of which thousands of 
Daihoss (bed posts) are cut every year and floated down to 
Thilam, Shahpur, Multan, and Kurachee. [have seen this river 
covered with these posts, which are about seven feet in length, 
and from six to eight inches in girth; they find a ready sale ab 
Jhilan, Pind Dadun Khan, Shahpur and in fact at all the larger 
cities all along the river bank; their prices range from 
As. 2 to 4 cach in their rough state. * 

‘After breakfast we again weighed anchor and started for 
Dulyal, the first of our enle dep6ts: an hour and a half’s rowing 
brought us to Sultanpur, the last catching place on the river. 
Tho river from Tangrot to Sullanpur is very rapid, and winds 
about continually, tho distance by road though only five 
anilos, by river must be double that, to have taken an hour and 
half to do, “At Sultanpur very tittle large timber is ewnght 
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in fact, only the few logs that manage to get past the several 
ontching places above; but the banks under the village ara 
covered with any quantity of small pieces of firewood caught 
by the “Maneérs” (bracelot-makers), a race of people who 
never go in for agriculture, but gain their living entirely 
by making up the lacquered bracelets called “chdri,” worn 
by women. At the close of tho catching season about 
October or November, they get a quarter of all they catch 
asa reward for collecting it, and the remainder is put up to 
pablic auction, and often bought in by them also. Onee past 
Sultanpar wo wore in pretty safe waters, and hero again we 
passed another one of tho Cashmere Rajah’s forts called Mungla, 
situated on the Jast hill near tho river's edge. From this point 
the country on both sides is flat, in another hour we were safely 
landed at Dulyél, which is within fourteen miles of Jhilam over 
a good kuteha road. 

‘The reason for making a sale depdt hero was for the pur 
pose of supplying the Punjab Northern State Railway, who 
had taken up the old saw mills at this place. They were 
worked by the railway for about five years to saw up sleepers, 
but finding that the work could be done cheaper by hand-saws, 
thoy abandoned them. I remained the night at Dulydl and 
inspected the depot during the evening, At Dulyél, thera is 
another nice dak bungalow made for the accommodation of 
enthusiastic anglers, for nobody but those who come expressly 
for fishing ever visits these spots. 

The next morning we started again on our plonsant voyage. 
‘The river from this point divides into three streams, between 
each of which there are some excellent belas (islands) covered 
with beautiful sissi, which are under tho charge of the Forest 
Dopartmont ; these belas are partly self-sown, and where thero 
are no sissi, tho “pilehf” (tamarisk) grows profusely; the 
largest one I measured was twenty-five inches in maximum 
girth, and about twelve feet high. The three streams meet 
about 12 miles (by river) below Dulyal at a place called 
Gatiali: the timber can only be floated down thom during 
the floods, but the net-work of islands or “chandus” formed 
by them has been of great service to us in proventing our 
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timber during heavy floods from getting past the sale depét 
at Jhilam. The logs get stranded on them, and are afterwards 
collected and rafted down to Jhilam by a gang of coolies 
Kept on by tho contractor for this purpose. The drawback 
is that these logs come down without “chullans,” so that 
there is really no check whatever on the contractor, the one 
Forest guard allowed for this portion of the river being the 
only protection, and the contractor if hand-and-glove with the 
depét subordinates, and the guard below Jhilam might easily 
disposo of the timber without fear of detection.* 

Both banks of the river below Dulyal aro flat and richly 
cultivated, and during the cold weather when the young com is 
about four or five inches high, any quantity of wild fowl, such 
as geese and koolan can be seen feeding in the fields; ducks 
and teal are to be found all along the banks of the smaller 
streams, and below Gatiali during a hot sunsbiny day, 
Inge alligators like great logs can be scen basking on the 
sands. Within a couple of miles of the Jhilam station is 
one of the finest of tho sisstt islands, called the Bola Pird Ghéib, 
aout 850 acres in extent, which is in charge of the river 
officer. It is a mixed artificial forest of siset, mulberry, and 
Execaria sebifera of all ages from a year np to 20 years old. 
Here some interesting experiments aro just being tried with 
the mulberry trees, which are planted under the largest sisst 
trees, so as to form an undergrowth, In one of these sissd 
islands below Jhilam, known as the Saild bela, thero is a dense 
growth of self-sown mulberry undergrowth, and in patches 
where the sissti trees have died out, the mulberry has taken 
its place. Soon atier passing this bela, you come to the Jhilam 
Railway bridge, and then into the Government timber sale 
depot. 

‘A list is made of all logs that happen to get past Jhilam, 
and after the rafting scazon thoy are sold by public auction, 


* We ecllevted 1,992 loge this year from those chandas, 
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Ghe Dalbergin Watifolia, does it produce Suckers 7 

For a long time I had answered this question in the negative, 
had myself had, until Intely, only very limited opportunitios 
of observing the growth of this valuable species, and in none of 
tho books or reports, in which I had sought for information, bad 
T over met with any statement or hint suggesting in the remotest 
manner tho possibility of the tree throwing up suckers, So I 
felt euro that it did not; if it did, would a whole goneration of 
foresters have passed away without noticing and prominently 
recording so important and obvious a fact regarding one of our 
best known and most prized timber trees ? * 

Last year, however, my faith was considerably shaken. Ina 
small oxporfmontal nursery I hind formed at Pannsa, thore were 
some seed-bods which had beon sown with shisha (our yerna- 
cular name for this species) in the rains of 1875, I had employed 
watering very sparingly, in some of the beds not at all, with the 
object of testing the hardihood of the tree in its infancy. Most 
of the soodlings died down to the ground during the early pact 
of tho hot weather; the rest put forth tiny leaves in April, as if 
after a great effort. felt disheartcnod, and without digging up 
the roots to ascertain the real truth, at once concluded that the 
greater number were dead. Tho beds were neglected; my dog 
froliced and rolled about over them ; men, amongst them myself, 
trod on them to take a short cut to beds of other species, that wore 
doing better. Whon I returned to Punasa in July, after tho 
rains had sot in, to my amazemont and intense dolight, I found 
the much-abused beds covered with vigorous little shisham plants + 
scarcely 20 por cont. of theseedlings had died, Ona close oxami- 
nation T observed that, in the majority of ensos each apparently 
dead seedling had been replaced by a bouquet of from three to five, 


© If Lam mistakon in making this yory uncharitable assertion, T shall be only too 
Lappy to be eorrectad, 
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and oven six and seven shoots, T explained thisto myself at the 
timo by supposing that shisham yearlings possoss an umtsunlly 
large number of buds at tho base of the young atalk; but when a 
fow days Inter I dug up the plants to remove them into nursery 
lines, 1 found that while some of the shoots liad grown up from the 
crown of the root, many had taken thoir rise up to as much ae 5 
inches bolow that point, and in some instances all tho shoots of a 
single bouquet had sprang up some inchos underground, the 
upper portion of the original taproot having withered and died 
down to the topmost shoot, leaving behind its dry and still 
undecamposed remains (see a. in suljoined igure). 


AIL these Iateral shoots were articulated with the original 
taproot and honce easily broke off. That these were suckersin the 
fall sense of the term does not admit of 2 moment’s doubt ; but 
if any further evidence were necessary, tho following two 
striking circumstances could be adduced : 1sty.—In removing the 
plants from the seod-bed, the taproot in some instances broke off 
short only two or threoinches below the lowest lateral shoot; in two 
of these instances, where the portion left in the ground chanced 
to be protected by a light covering of soil, and owing probably 
also to other eases that escaped observation, a thin, delicate 
shoot was thrown up about a month later; and 2ndiy—A fow 
of the lateral shoots which had sprung up from a point about five 
inches below the surface of the soil, and the lower portion of 


which consoquently partook of the nature of a root, were 
o2 
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anceessfully tranaplauted after being severed from the parent 


toot, 

But if the yearling with slander, almost herbaceous’ roots, 
throws up suckers, are we justified in predicating the same of the 
grown-up tree with stout, woody roots and thick, tough bark? 
‘The complete solution of this question mere chance threw in my 
way, only a wook ago, Strolling along the Ganjal, opposite the 
squatter hamlet of Kairi, I observed at the bottom of a sort of 
rocky alcove or recess, that the stream had eut in the bank, 
dense tufts of dark green shining leaves. On descending to the 
bottom, I was much pleased to find that they were shisham leaves, 
In the recent floods of the river a tree of about 2 fect 6 inches 
girth was broken off about a foot above theroots, which were Inid 
bare, some of them along nearly their whole length; others only 
hore and thero for some distance from the stern, by the same cause. 
‘Tho tufts just referred to grew on these exposed portions of the 
roots at intervals of from 2 to 4 feet. Just a little above this 
tree, on the perpendicular side of tho bank, was another smaller 
shisham prosenting the same strange sight. 

T have since extended my observations to a large number of 
shigham trees growing under normal conditions, and have now 
satisfied myself that the case observed in the alcove on the Ganjal 
is by no means na exceptional or raro one, as rogards the pro- 
duction of suckers, although it iusirates this characteristic of 
the species in thé most complete and unique manner. 

How to turn to account this remarkable property of a tree, 
which yields one of the finest timbers in the world, and isa hardy 
denizen of our dry, deciduous forest, growing on the rockiest 
and steepest slopes, it would be puro waste of timo to tell the 


readors of the Indian Forester. 
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